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THE GENUS PITTOSPORUM IN THE SINO-INDIAN REGION 
Mari Gowpa 
Continued from page 301 


10. Pittosporum kobuskianum sp. nov. 


Frutex vel arbuscula 2—4 m. alta; foliis ellipticis vel obovatis 6—9 cm. 
longis 4-5 cm. latis tenuiter coriaceis glabris apice acutis vel acuminatis; 
inflorescentia pseudoterminali umbellata glabra pauciflora vel uniflora; 
sepalis glabris 2 mm. longis oblongis apice rotundatis; petalis 8 mm. 
longis; ovario pubescente; capsulis globosis 15-20 mm. diametro; valvis 
3 late ellipticis 1 mm. crassis; placenta medium versus fertili funiculis 4 
gracilibus compressis 1-2 mm. longis geminatis donata; seminibus 12 
irregularibus 3-5 mm. longis. 

Shrub or small tree, 2—4 m. tall, branching verticillate or forking; bark 
grey or brown; lenticels whitish dot-like specks; leaf scars small and 
crescent-shape along the branches, larger and reniform at forking of 
branches; leaves glabrous, usually crowded at the forking and towards the 
ends of the branches, blades elliptic to obovate, thin-coriaceous, 6—9 cm. 
long, 2-3 cm. wide, occasionally 10-12 cm. long, 4-5 cm. wide, apex 
acute to acuminate, margin entire, slightly recurved, petioles 10-15 mm. 
long; inflorescences pseudoterminal, single-flowered or few-flowered, sim- 
ple umbellate, subtended by leaves and bracts at base; bracts small, scaly, 
early deciduous, glabrous; pedicels bracteate at base, slender, usually 1 
cm. long, glabrous; sepals glabrous, usually 2 mm. long, oblongish, 
rounded at apex; petals 8 mm. long; filaments 6 mm. long; anthers 2 mm. 
long; ovary pubescent, ovoid, 2.5 mm. long; style glabrous 3.5 mm. long; 
capsules globular, 15-20 mm. in diameter, greenish or yellowish brown, 
3-valved; fruit-stalk 10-20 mm. long; valves thin, less than 1 mm. thick, 
broadly elliptic in outline, inside striate, brownish; funicles slender, flat, 
1-2 mm. long, 4 on each valve, arranged in pairs on the middle section 
of the placenta; seeds about 12 per capsule, irregular, 3-5 mm. long, 
blackish pink. 

Known from Kwangsi, Kwangtung and Kweichow. It has been col- 
lected also from Mt. Omei in Szechwan. 
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KWANGTUNG: Hwan-kun, Lochong, alt. 460 m., Tsiang Ying 1320 
(TYPE, A). 

KWANGSI: Liang-mao-shan, Pai-shou, Taam 11 (A); Shuen-yuen, 
Chung 81623 (A); Hang-on-yuen, Chung 81787 (A); Hing-on, Chung 
83625 (A); Ta Tseh Tsuen, Yung Hsien, alt. 380 m., Steward & Cheo 133: 
(A); Yao Shan, Tseugyuen, Wang 39603 (A). 

KWEICHOW: Liang Feng Yah, Tsunyi Hsien, Steward, Chiao & Cheo 
74 (A); Nandjing-shan, alt. 700 m., Handel-Mazzetti 329 (A). 

SZECHWAN: Mt. Omei, alt. 1000-1200 m., Fang 2324, 2421 (A). 

Pittosporum kobuskianum differs from all other members of the glabra- 
tum-complex in having globular capsules, and four funicles on each valve. 
The funicles are arranged in two pairs on the middle section of the 
placenta. The entire plant is glabrous except for the ovary. I have seen 
very few flowers and these are badly preserved. 

This species is named in honor of Dr. C. E. Kobuski of the Arnold 
Arboretum, in recognition of the help and encouragement he has given me 
in my work. 


11. Pittosporum oligocarpum Hayata, Jour. Coll. Sci. Tokyo 30: 35 
(1911); Hayata, Icon. Pl. Formosa 1: 63 (1911); Kanehira, For- 
mosan Trees 249, f. 193 (1936).— Type: “Taito (no. 5837); Bio- 
ritsu, Bunsuikei.” 

Pittosporum oligospermum Hayata, Icon. Pl. Formosa 3: 31 (1913); 
Hayata, Icon. Pl. Formosa 5: 7, f. 2 (1915).— Type: “Formosa: loco 
non indicato.” 

Evergreen shrub or small tree 2-8 m. tall; leaves usually crowded 
towards the ends of branches, blades 4-10 cm. long, 1—2.5 cm. wide, 
rather thin, glabrous, oblanceolate to obovate or elliptic, apex acute to 
acuminate, margin entire, slightly recurved, petioles 5-10 mm. long; in- 
florescences pseudoterminal, single-flowered or simple few-flowered cymes, 
glabrous, subtended by leaves at base; pedicels very slender, 2—3 cm. long, 
glabrous, darkish; flower-buds small, oblong, 5-6 mm. long; sepals 1-2 
mm. long, glabrous, slightly connate at base; petals 6-7 mm. long; fila- 
ments 4 mm. long; anthers 1.5 mm. long; ovary hairy, ovoid; style gla- 
brous, 2 mm. long; stigma capitate; capsules globose or subglobose, small, 
7-9 mm. long, without or with inconspicuous stipe; fruit-stalk 2-3 cm. 
long, extremely slender; valves 3, somewhat thick, roundish elliptic in out- 
line, inner surface striate; funicles very small, knob-like, distributed from 
just above the base to the middle of the placenta; seeds usually 6-8, small, 
irregular, darkish red. 

Known from Formosa, also from Chekiang and Kwangsi on the Chinese 
mainland. 

FORMOSA: mountainside, alt. 1300 m., Gressitt 188 (A); Arisan kagi, 
Wilson 9774 (A); Mt. Daibu, Matuda 74 (A). 

CHEKIANG: Wenchow, alt. 500 m., Ching 1874 (A). 

KWANGSI: Pai-yun-an, Tsang 27648 (A). 


Distinctive of the species are the extremely small 3-valved capsules and 
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the extremely slender elongate pedicels. It is somewhat allied to P. 
sahnianum. 

The two names given to the species merit some discussion. Hayata 
described P. oligocarpum in 1911, basing it on a Formosan plant. In 1913. 
he described P. oligospermum, basing it on another plant from Formosa. 
This is not a. case of misspelling or a variant of the name of P. oligocarpum, 
for he designated P. oligospermum as a new species. Pittosporum oligo- 
carpum, and P. oligospermum have different type-specimens. However, 
in 1915, while treating another collection from Formosa, Hayata, though 
figuring and describing the species as P. oligospermum, quoted also the 
original references to P. oligocarpum. He did not distinguish between the 
two somewhat similar names, or perhaps he treated them as variants in 
spelling. Later Kanehira, in his several editions of Formosan Trees, quoted 
all the references pertaining to the two species of Hayata under P. oligo- 
carpum. He also made no mention of the name P. oligospermum. 


12. Pittosporum sahnianum sp. nov. 
Pittosporum glabratum sensu Rehder & Wilson, Pl. Wils. 3: 327 (1916), 
in part. : 
Arbuscula 3-6 m. alta; foliis oblanceolatis vel obovatis 6-10 cm. longis 
2-3.5 cm. latis tenuiter coriaceis glabris, apice abrupte acutis vel acumina 


tis (acumine saepe plus minusve curvato); inflorescentia pseudoterminali 


umbellata pauciflora glabra; floribus non rariter polygamo-dioicis; sepalis 
membranaceis inaequalibus 2—3 mm. longis ovatis ciliatis obtusis vel acutis 
basi connatis; petalis 8-9 mm. longis; ovario pubescente; capsula ellipsoi- 
dali trigona medium versus latiore, apice acuta basi abrupte stipitata, 2-4 
cm. longe pedicellata; valvis 3 haud crassis ellipticis; placenta basim versus 
et supra medium sterili funiculis brevibus rigidis; seminibus 15, 2-3 mm. 
longis atro-sanguineis. 

Small tree or shrub, 3-6 m. tall; branching verticillate or forking; bark 
greyish or brownish speckled with conspicuous lenticels; leaf-scars on 
young branches crescent-shape, on older branches usually reniform; leaves 
alternate along and loosely verticillate towards the ends of the branches, 
blades usually 6-10 cm. long, 2-3.5 cm. wide (occasionally extremes 2—12 
cm. long, 1.5—-5 cm. wide), thin-coriaceous, glabrous, oblanceolate or obo- 
vate, tapering at base, apex usually somewhat abruptly acute or acuminate 
and slightly recurved, petioles 5-10 mm. long; inflorescences pseudoter- 
minal, few-flowered, simply umbellate, glabrous, subtended by a whorl of 


_ leaves at base; pedicels usually 1-3 cm. long; flower-buds oblong; flowers 


occasionally polygamo-dioecious (Wang 20486, Szechwan); sepals gla- 
brous, membranous, connate at base, 2-3 mm. long, unequal, ovate, obtuse 
or acute, often inconspicuously ciliate; petals usually 8-10 mm. long. 
Long-stamened flowers: filaments 6 mm. long; anthers 1.5-2 mm. long, 
well developed, oblong, yellow, equaling the level of or projecting slightly 
over the stigma; ovary cylindrical, hairy, poorly developed; definite gla- 
brous stipe; style glabrous; stigma pointed. Short-stamened flowers: 
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filaments not surpassing the body of the ovary, 5 mm. long; anthers 
shrivelled, poorly developed, sagittiform, brownish, pollen undeveloped; 
ovary plump, globular, densely covered with whitish silky hairs; style - 
_ glabrous; stigma capitate. Capsules usually in umbels of 2-5 (mostly 2, 
3), often pendulous, greenish or blackish, ellipsoid, trigonous, broader at 
middle, apex acute, abruptly constricted at base into stipe, surface nearly 
smooth; fruit-stalk 2-4 cm. long; valve 3, thin, less than 1 mm. thick, 
firm, striate inside, brown, coated with resinous oily substance; funicles 
small, knob-like, distributed from just above the base to beyond the middle 
of the placenta, the base and apex of the placenta infertile; seeds about 
15 per capsule, small, 2-3 mm. long, darkish red. 

Very widely distributed species in China. It ranges from the northern 
side of the Yangtze drainage in Szechwan through Kweichow, Hunan, 
Kiangsi to Fukien, Chekiang and Kiangsu in eastern China. From Kiangsi- 
Chekiang it extends to adjoining southern Anhwei in the north and from 
Fukien southward into Formosa. Southern Anhwei and Kiangsu are the 
northernmost limits of Pittosporum distribution in eastern China. 

FUKIEN: Minhow Hsien, Kushan Monastery, Chung 2249 (typr, A); 
same locality, alt. 200 m., Chung 2745 (A); Kushan, Foochow, Chung 
1288, 3690, 8090 (A); Kushan Monastery, Tang 5779 (A); Inghok 
Hsien, Chung 1357, 1364, 2633, 7758 (A); Kuliang and vicinity, alt. 800 m., 
Chung 6405, 6639 (A); Central Fukien, Dunn 2369 (A); North Fukien, 
Ching 2264 (A); s.1., Tang 3938 (A). 

CHEKIANG: Westlake, near Ningpo, Hu 1449 (A); Lung Chiung 
Hsien, Hu 440 (A); Tien-tai-shan, Hu 262 (A); Tien Moo Shan, Ching 
5052 (A); Tien-tai-shan, Ching 1455 (A); Hang Chow, Merrill 11268 
(A); s. 1. Hsta 76 (A); Hai Wei Monastery, Keng 2631 (A); Tsing 
Tien, Keng 222 (A); Tien-tai Shan, alt. 150 m., Keng 1086 (A); Chang- 
hua Hsien, alt. 300 m., Keng 613 (A); Mo Kan Shan, Cheo & Wilson 
12788 (GH); Yen Tang Shan, Chiao 14798 (A); 3s. 1, Ching 4779 (A). 

KIANGSU: Lung-ge, south of I-shing, Ching & Tso 438 (A). 

ANHWEI: Chu Hwa Shan, South Anhwei, Ching 2695 (A); West 
Chamen, South Anhwei, Ching 3183 (A); Wang Shan, South Anhwei, 
Ching 2904; Tien Chu Shan, alt. 1000 m., Fan & Li 232 (A); Chiuhwa- 
shan, alt. 700-800 m., Sen 1209, 1415 (A); Wang Shan, Steward 5491 
(GH). 

HUPEH: Patung Hsien, Chow 57 (A). 

SZECHWAN: Nanchuan Hsien, alt. 1200-1500 m., Fung 795, 1265 (A); 
Nanchuan, Bock v. Rosthorn 474 (A). 

KWEICHOW: Tsing-long-san, Tsingchen, Teng 90610 (A). 

HUNAN: I-chia-ao, Changning Hsien, alt. 300 m., Fan & Li 159 (A); 
Hsianghsiang, alt. 60-200 m., Handel-Mazzetti 602 (A). 

KIANGSI: Kuling, alt. 1600 m., Wilson 1674 (A, GH); Hong San, 
Gressitt 1647 (A); Pinghsiang, alt. 600 m., Wang 140 (A); Lushan, alt. 
700-800 m., Chung & Sun 626 (A). 

FORMOSA: Karenko Prov., Wilson 11066 (A). 


The specimens cited under this species were formerly accepted as a 
phase of P. glabratum. On close examination P. saknianum does not 
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resemble P. glabratum at all. It differs from the latter in having (1) the 
pubescent ovary; (2) small trigonous, ellipsoid capsules with abruptly con- 
stricted stipe; (3) long fruit-stalk (2-3 cm. long); (4) short peg-like 
funicles; (5) small seeds; and (6) small flowers. This species, however, 
closely resembles P. trigonocarpum, but differs from it in the size and shape 
of its capsules and leaves. 

Pittosporum sahnianum is dedicated to the memory of my former 
teacher, the late Dr. Birbal Sahni, F.R.S., who was Professor of Botany 
and Dean of the Faculty of Science in Lucknow University, India, until 
his death last year. 


13. Pittosporum illicioides Makino, Bot. Mag. Tokyo 14: 31, 32 
(Japanese text), 32, 33 (English text) (1900); Makino, Bot. Mag. 
Tokyo 18: 122 (1904).— Type: “Prov. Harima: Kishima-mura in 
Ibo-gori (U. Ouye: Feb. 1900).” 

Evergreen shrub, glabrous; bark grey; lenticels inconspicuous; leaves 
loosely crowded towards the ends of the branches, coriaceous, blades obo- 
vate-oblong or obovate-lanceolate, 4-10 cm. long, 2—5 cm. wide, apex acute 
or acuminate, margin entire, petioles 5-15 mm. long; inflorescences 3—10- 
flowered, umbellate, glabrous; pedicels 14-30 mm. long, far shorter than 
leaves; flowers polygamo-dioecious, 7-8 mm. long; sepals slightly connate 
at base, unequal, 2—3 mm. long, ovate, obtuse, ciliate; petals 10 mm. long, 
yellow. Short-stamened flowers: filaments 5 mm. long; anthers sagitti- 
form, 1.5 mm. long, without pollen; ovary 3-carpelled, slightly hairy, ovoid; 
style glabrous; stigma capitate. Long-stamened flowers: filaments 7 mm. 
long; anthers well developed, 2.5 mm. long; ovary slightly hairy, slender 
3-carpelled; style glabrous; stigma not capitate. 

JAPAN: Harima Province, Masamune s. n. (NY). 

Since I have no material (except a sterile twig) for the study of this 
species, I have adapted the short description given above from that of 
Makino. According to him it is a rare species known only from Harima 
Province in Japan. Judging the vegetative characters and the description 
as given by Makino, this species does belong to the glabratum-complex. 

Makino, Bot. Mag. Tokyo 18: 122 (1904), states that the flowers are 
dioecious and describes them as ‘“‘male” and “female” flowers, but from his 
description, “Stamens, erect, shorter than petals, glabrous, longer than 
pistil and 7 mm. long in the male flower, but shorter than pistil and 5 mm. 
long in the female flower. . . .” it is evident that the flowers are dimorphic, 
as in many other members of the glabratum-complex, where some indi- 
viduals bear functionally unisexual flowers. Most of the dimorphic flowers 
show both the essential organs, although one or the other may be poorly 
developed. I have seen only a few specimens (from India) in P. undula- 
tum which have true unisexual female flowers. In these the stamens are 
reduced to mere gland-like structures. But I have not seen any correspond- 
ing true male flower where the ovary has become rudimentary or absent. 
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Hence I have preferred to use long- and short-stamened flowers instead 
of “male” and female” flowers in my descriptions of species. 


14. Pittosporum pauciflorum Hooker & Arnott, Bot. Beech. Voy. 168, 
t. 32 (1833).— Type: China, Beechey. 

Shrub 1-2 m. tall; branching verticillate or forking; bark grey or brown, 
speckled with lenticels; leaves loosely crowded towards the ends of the 
branches, blades obovate, elliptic, or oblanceolate, small, 3-6 cm. long, 
1-2 cm. wide, thin-coriaceous, glabrous, apex acute, margin entire, slightly 
recurved, petioles short, 3-6 mm. long; inflorescences pseudoterminal, 
single-flowered or few-flowered, umbellate, glabrous or slightly pubescent, 
subtended by a whorl of leaves and bracts at base; bracts inconspicuously 
pubescent, narrowly lanceolate, 3-4 mm. long; pedicels slender and short, 
5-15 mm. long, glabrous or inconspicuously pubescent; sepals free, nar- 
row-lanceolate, 4-5 mm. long; petals white, 8 mm. long; filaments 5 mm. 
long; anthers 1-1.5 mm. long; ovary densely covered with silky brown 
hairs; capsules 3-valved, obovoid or globular, often angulate, small, 12—13 
mm. long; fruit-stalk 5-20 mm. long; valves slightly woody, 1 mm. thick, 
obovate or nearly circular in outline, striate and brown inside; funicles 
5-6 on each placenta, peg-like, very small, 1.5 mm. long, darkish brown, 
distributed usually in pairs on the middle section of the placenta, the base 
and apex of the placenta infertile; seeds 15-18, darkish red, irregular, 
3—4 mm. long. 

Known only from the coastal province of Kwangtung and its islands. 

KWANGTUNG: s.1., Beechey s. n. (tyPE, K); Pak-wan Cheung, alt. 
820 m., Wai-yeung district, Tsui 140 (A); Tung-koo Shan, Tapu district, 
isang 2135/1 (A); Lo-Kou Shan, s. cj 592 CA); “sil, Were fsang) eee 
NY 

He Ae 1853-56, Wright s. n. (GH). 

The collections of plants assembled during Captain Beechey’s voyage of 
1827 contained some Chinese specimens from in and around Macao and 
Canton. One of these specimens was described by Hooker & Arnott, in 
1833, as P. pauciflorum, These authors did not mention any number or 
precise specimen as type, nor did they give any particular type locality. 
The species appears to have been poorly understood. Fortunately, Kew 
possesses the specimen on which Hooker & Arnott based their species. I 
have carefully examined it and found that the ovary is 3-carpelled, rather 
than bivalved as originally described. The distinctive characters of the 
species are as follows: (1) capsules trivalved, obovoid or globular, often 
angulate, small, 12-13 mm. long; (2) sepals free, glabrous, lanceolate, 
4-5 mm. long; (3) flowers solitary or in few-flowered umbels; (4) petals 
7-8 mm. long; (5) ovary tomentose with pale brown hairs; (6) funicles 
short, peg-like, 5 or 6 on each placenta, distributed in pairs on the middle 
section, the base and apex of the placenta infertile; (7) seeds 15-18 per 
capsule, small, irregular; and (8) leaves small, 3-6 cm. long, oblanceolate 
to elliptic. Of these characters, the first three are very important in the 
recognition of this species. 
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15. Pittosporum tobira (Thunberg) Aiton, Hort. Kew. ed. TE Ted ad 
(1811); Sims, Bot. Mag. 34: t. 1396 (1811); De Candolle, Prod. 
1: 346 (1824); Putterlick, Synop. Pitt. 12 (1839); Ito, K. & 
Kaku, H., Fig. Desc. Pl. Koish. Bot. Gard. 2: t. 12 (1883); Penzig, 
Fl. Litt. Mediter. ¢. 131 (1902); Mizoshi, Atlas Jap. Veg. ¢. 89 
(1909); Nakai, Fl. Sylv. Kor. 21: 81, ¢. 8 (1936). 

Evonymus Tobira Thunberg, Nova Acta Reg. Soc. Sci. Upsala 3: 19, 
208 (1780); Thunb., Fl. Jap. 99 (1784).— Based on “Tobira” of 
Kaempfer: Tobera S. Tobira, Kaempfer, Amoen. Exot. 5: 796, t. 797 
(1712). 

Small tree or shrub, 2-6 m. tall; young parts downy with brown or 
whitish hairs; branching verticillate or forking, young branches bracteate 
at base; bark grey or brownish, speckled with lenticels; leaf-scars some- 
what roundish and conspicuous; leaves deep green, shining above, paler 
beneath, alternate on long shoots, conspicuously crowded towards the ends 
of the branches, blades thick-coriaceous, 5-10 cm. long, 1-4 cm. wide, 
obovate or obovate-oblong, rarely obcordate, tapering at base, rounded or 
often emarginate at apex, margin entire, slightly recurved, petioles 5-15 
mm. long; inflorescences pseudoterminal, subumbellate, downy with soft 
brown or whitish hairs, subtended by a whorl of leaves and bracts at base; 
bracts membranous, often greenish, usually brown, narrow-lanceolate, 
acute or acuminate, variable in size; bractlets minute, 1-2 mm. long, 
downy, lanceolate, acuminate; flower-buds oblong, 10-12 mm. long; flowers 
fragrant; sepals connate at base, 4 mm. long, ovate, obtuse or acute, 
downy; petals white, 12-13 mm. long, oblanceolate, rounded at apex; fila- 
ments 7 mm. long; anthers 2 mm. long, oblong; ovary downy with soft 
short brownish or whitish hairs, ovoid; style glabrous, 3 mm. long; stigma 
capitate; capsules downy with brownish hairs when young, glabrescent at 
maturity, globular-angulate with stipe 1-2 mm. long, borne singly or 
umbellately or subumbellately; fruit-stalk 15-20 mm. long; valves 3, 
rarely 4, 2 mm. thick, woody, broadly elliptic in outline; placental-ridge 
prominently raised and well marked with whitish gummy secretion; funicles 
peg-like, 2 mm. long, brownish, in two evident rows, imbedded in the 
gummy secretion along the placental ridge; seeds many, reniform, 5-7 
mm. long, darkish red. 

Known from southern Japan and southern Korea and islands adjacent, 
and also from coastal China, from Kiangsu and Chekiang to Kwangtung. 

JAPAN: Najima, Kasuya, Tatana, Tanaka 56, 179 (A, GH); Kyushu, 
Tanaga-shima, Wilson 6120 (A); Yakushima, Wilson 6089 (A); Hachijo 
Islands, Wilson 8396 (A); Suma Kobe, Uno 22590 (A); Susaki Tosa, 
May 1889, Watanabe s. n. (A); Yokohama, in 1862, Maximowice s. n. 
(GH); Nagasaki, Oldham 70 (GH); s.1., Herb. Lugd. Batav. s. n. (GH). 

KOREA: Quelpart Islands, Saishu, Wilson 9377 (A); Quelpart, in 
littore, Faurie 553 (A); same locality, Taquet 968 (A); Port Hamilton, 
in 1859, Wilford s. n. (GH). 

KIANGSU: Soochow, Tien Ping Shan, Tso 1715 (GH); same locality, 
Ching & Tso 754 (A); same locality, Feng 11 (GH). 
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CHEKIANG: Ping Yung, 1924, Ching s. n. (A). 

KWANGTUNG: Canton and vicinity, Levine 474 (A, GH). 

SZECHWAN: Chengtu, cultivated on the college grounds, Fang 12273 
(A). 

Pittosporum tobira is very common along sandy seashores and up to 200 
m. altitude in coastal forests. It is said to flower in early summer in 
Japan. 

The Japanese “Tobira” was the first Pittosporum to be described by 
western botanists. In 1712 Kaempfer described it under the name “To- 
bira” and figured it as “Tobera.” In 1784 Kaempfer’s account became 
the basis for Evonymus Tobira of Thunberg. Aiton, in 1811, made the 
combination P. Tobira, and gave a description based on a cultivated plant 
in Kew (this was a living plant selected by Kerr in Canton and sent by 
Kirkpatrick to Kew in 1804). The Kew plant was figured with a short 
description by Sims. Hooker & Arnott, Bot. Beech. Voy. 4: 168 (1833), 
stated, “The flowers in the wild state are not half the size of those repre- 
sented in the Bot. Mag.” It seems also that the inflorescences and young 
parts of the plant in the wild state are more pubescent than that which 
was shown in the figure in the Botanical Magazine. 

Early botanists accepted as P. tobira plants from Formosa and the 
Ryu-Kyu Islands which have close resemblance to this species. In 1936 
Nakai designated the plants from Formosa and Ryu-Kyu as two separate 
species. His description and figure are safe guides to the identification 
of P. tobira. The illustrations and habitat descriptions of Ito & Kaku are 
also excellent. 


15A. Pittosporum tobira var. macrophyllum Nakai, Bot. Mag. Tokyo 

41: 501 (1927).— Type: ‘Hondo, in silva templi inter Yugashima et 
Shuzenji Prov. Idzu, T. Nakai.” 

I have not seen the type nor any specimens belonging to this variety. 

According to Nakai, it differs from the species in having larger leaves 
(10-16 cm. long ne 5-7 cm. wide). 


15B. Pittosporum tobira var. fukienense var. nov. 

Foliis obovatis 4-6 cm. longis 2-3 cm. latis; inflorescentia umbellata; 
capsulis globosis, angulatis; valvis 3. 

Leaves 4—6 cm. long, 2-3 cm. wide, obovate, rounded at apex; inflor- 
escences umbellate, glabrous, pseudoterminal, subtended by a whorl of 
leaves, without bracts or bractlets; pedicels 10-15 mm. long; flowers 
polygamo-dioecious, very fragrant; sepals free, glabrous, ovate, acute, 
3-4 mm. long; petals white, 8-9 mm. long; capsules 9 mm. in diameter, 
globular, angulate; valves 3, 1 mm. thick. 

Known from Fukien under semi-cultivation. 

FUKIEN: Near Kushan Monastery, Uong Sing Po 12130 (A): Amoy 
ae cultivated in gardens, Chung 5948 (A); s.1., Chung 7528 (type, 

This variety differs from the species in having smaller capsules and 
umbellate and glabrous inflorescences. 
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15C. Pittosporum tobira var. sukuraii var. nov. 


Foliis obovato-ellipticis vel oblanceolato-ellipticis 3-6 cm. longis, 1.5-3 
cm. latis apice obtusis; inflorescentia subumbellata glabra. 

Known only from the Bonin Islands. 
Beni ISLANDS: June 11, 1903, s. 1., Herb. K. Sakurai s. n. (TYPE, 

)- 

This variety differs from the species in the shape and size of its leaves 
and in its glabrous inflorescences. 


16. Pittosporum makinoi Nakai, Fl. Sylv. Korea 21: 84 (1936).— 
“Types.” Formosa, Tansui, Nov. 1896, T. Makino, and Bobokusi, 
Apr. 1903, S. Nagasawa. 

Pittosporum tobira sensu Kanehira, Formosan Trees 250, f. 194 (1936). 

Pittosporum tobira var. calvescens Ohwi, Jour. Jap. Bot. 12: 331 (1936). — 

Type: Formosa, Tanaka & Shimada ,13539. 

Shrub 1-3 m. tall; branching verticillate or forking; lenticels sparse 
dot-like specks; leaf-scars inconspicuous, roundish; leaves usually crowded 
towards the ends of the branches, glabrous, blades coriaceous, 4—9 cm. 
long, 2—4.5 cm. wide, obovate or oblanceolate, tapering at base, rounded 
or obtuse at apex, margin entire, slightly recurved, petioles 5-15 mm. 
long; inflorescences pseudoterminal subumbellate, usually glabrous; bract- 
lets minute 1 mm. long, usually glabrous, rarely pilose on margin; pedicels 
variable in length; flower-buds oblong, small, 6-8 mm. long; sepals con- 
nate at base, 3 mm. long, ovate, acute, glabrous, usually membranous 
and ciliate; petals 8-10 mm. long, obovate, rounded at apex; filaments 
5 mm. long; anthers 2 mm. long; ovary pubescent, 2 mm. long, cylindrical 
with short stipe 1 mm. long; style glabrous, 3 mm. long; stigma slightly 
capitate; capsules 9-15 mm. long, 8-12 mm. thick, globular or subglobose, 
usually angulate; fruit-stalk 8-20 mm. long; valves 3, woody, 2-3 mm. 
thick; funicles short, 1-2 mm. long, in two rows, imbedded in gummy 
secretion on well-marked placental ridge; seeds many, darkish red, reni- 
form, 5 mm. long. 

Endemic to Formosa. 

FORMOSA: Toyen Shinchiku-shu, Tanaka & Shimada 13539 (A); 
Kurun, Tathoku-shu, Tanaka & Shimada 11023 (A); Karenko, near Shin- 
chow, Wilson 11094 (A); Taihoku, Sozan Province, Wilson 10790 (A); 
Taihoku, Wilson 10285 (A); Taihoku, Oct. 1915, Hus 75 (A); Toyen, 
March 1914, Faurie 449 (A); Tansui, Henry s. n. (A);  s. 1, 1864, Old- 
ham s. n. (GH). 

Pittosporum makinoi very closely resembles P. tobira and P. lutchuense. 
However, it differs from the former in having a glabrous inflorescence 
and from the latter in the shape and size of its sepals. 

17. Pittosporum lutchuense Koidzumi, Pl. Nov. Amami-Osimensis 5 
(1928).— Based on specimens from Amami O Shima Island, 1883, 
Captain A. Carpenter, and March 1924, Z. Tashiro. 

Pittosporum pauciflora var. 8? Hooker & Arnott, Bot. Beechey Voy. 259 

(1833).— As to plant from Ryu-Kyu Islands. 
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Pittosporum denudatum Nakai, Fl. Sylv. Korea 21: 84 (1936).— “Types”: 
Ryu-Kyu, Okinawa, Nago, April 1907, G. Nakahara; Amami O 
Shima, Nov. 1900, T- Uchiyama. 

Small tree or shrub, 2-6 m. tall; branching verticillate or forking; older 
branches with greyish bark speckled with minute lenticels, young branches 
with brown bark bearing persistent reduced leaf bases, glabrous or slightly 
pilose; leaf-scars more or less reniform; leaves alternate on the branches 
and towards the ends becoming crowded, blades coriaceous, slightly wavy 
towards the margin, glabrous, 3-10 cm. long, 1.5—3 cm. wide, usually ob- 
lanceolate, tapering towards the base, apex obtuse, margin entire, slightly 
recurved, petioles 5-15 mm. long; inflorescences pseudoterminal, slightly 
pilose, subumbeilate, subtended by bracts and leaves at base; bracts 
lanceolate; bractlets minute, membranous; peduncles slender, varying in 
length from 2 to 4 cm.; flower-buds oblong, small, 5-7 mm. long; sepals 
connate at base, unequal, often irregular in outline, 2-3 mm. long, ovate, 
obtuse, or acute, glabrous, the margin membranous and inconspicuously 
ciliate; petals 7-8 mm. long, obovate-oblong, apex rounded; filaments 
4 mm. long; anthers 3 mm. long; ovary cylindrical, 3 mm. long, pubescent; 
style glabrous, 3 mm. long; stigma pointed; capsules 12-14 mm. long, 
10-12 mm. wide, globular, slightly angular; fruit-stalk 1-2 cm. long; 
valves 3-4, woody, 2 mm. thick, broadly elliptic in outline; placental 
ridge conspicuously raised all along the valve; funicles short, peg-like, 
inconspicuous, imbedded in the gummy secretion on the placental ridge; 
seeds many, irregular, 5 mm. long, pink. 

Known from the Ryu-Kyu Islands and probably endemic there. 

RYU-KYU ISLANDS: Okinawa: Field & Loew 30 (A); Wilson 
8040 (A); Uchida Hiroicht 9348 (A). 

Pittosporum lutchuense is very closely related to P. tobira, but differs 
in having a pilose inflorescence and young leaves. 


18, Pittosporum parvifolium Hayata, Icon. Pl. Formosa 3: 31 (1913). 
— Type: Bonin Islands, Chichijima, July 1905, H. Hattori. 
Pittosporum Beecheyi Tuyama, Bot. Mag. Tokyo 49: 445, f. 8 (1935).— 
Type: Bonin Islands, Hahazima, July 15, 1920, T. Nakai. 
Pittosporum pauciflorum var. B? Hooker & Arnott, Bot. Beechey Voy. 
259 (1838).— As to plant from Bonin Islands. 

Shrub 1-3 m. tall; branching verticillate or forking; bark greyish; 
lenticels conspicuous forming transverse slits on stems; leaves usually 
crowded towards the ends of the branches, glabrous, coriaceous, blades 
2—-5.5 cm. long, 1-3 cm. wide, obovate, frequently undulate near the mar- 
gin, apex rounded, margin entire, slightly recurved, petioles 2-10 mm. 
long; inflorescences usually glabrous, few-flowered umbels or single 
flowers, pseudoterminal, subtended by a whorl of leaves at base; flowers 
fragrant; pedicels 4-5 cm. long, glabrous; sepals glabrous, ovate, acute, 
3-5 mm. long, ciliate; petals white, free, oblong, 12 mm. long, rounded 
at the apex; filaments 6-8 mm. long; anthers 2 mm. long; ovary pubescent, 
5 mm. long with short stipe 1 mm. long; style glabrous, 4 mm. long; 
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stigma capitate; capsules globose, 10-15 mm. in diameter, woody, solitary, 
borne on long fruit-stalk 4-5 cm. long, the torus of the fruit-stalk capitate; 
valves 3, woody, 3-5 mm. thick; funicles many, biseriate, peg-like, im- 
bedded in gummy secretion on conspicuously raised placental ridge; 
seeds many, small, irregular, 3-4 mm. long, blackish red. 

Endemic to Bonin Islands. 

BONIN ISLANDS: South of Okimura, Hahashima, alt. 0-100 m., 
Wilson S274 (A). 

Hayata’s description of P. parvifolium is incomplete and fragmentary. 
He had not seen the flowers. He gave no information regarding the 
dehiscence of the capsule nor the length of the pedicel. Tuyama in his 
account of “Plantae Boninensis Novae vel Criticae” first brought P. parvi- 
folium under “unifloral” in the key to the species of Pittosporum from 
the Bonin Islands. He separated P. beecheyi from P. parvifolium on the 
ground that the capsule of the former is dehiscent and the latter inde- 
hiscent. Of the five sheets of plants collected by Wilson in Hahashima, 
two agree with Hayata’s description and three with that of Tuyama. But 
all five specimens were collected from the same locality and perhaps even 
from the same plant, for all bear the same number and identical notes. 
I cannot believe that they represent two different species. The differences 
seem due to the stunted and normal growth of the plant. 

Pittosporum parvifolium is very closely allied to P. boninense and P. 
chichijimense. It differs from them in having long-pedicelled solitary or 
umbellate flowers. Pittosporum boninense is distinctive in having long- 
peduncled cymes with short-pedicelled flowers. Pittosporum chichijimense 
has short-peduncled cymes with long-pedicelled flowers. 


19. Pittosporum boninense Koidzumi, Bot. Mag. Tokyo 31: 260 
(1917).— “Distr. Japonia: The Bonin Islands”; Tuyama, Bot. 
Mag. Tokyo 49: 449 (1935).—JIn “Clavis Specierum Pittospori 
boninensis.” 

Shrub 2-4 m. tall, branching verticillate or forking; bark on older 
branches grey, on young branches brownish; lenticels on old branches 
dot-like specks, on young branches transverse slits; leaf-scars on young 
branches narrow and crescent-shaped, on old branches broad and reniform; 
leaves alternate and crowded, especially so towards the ends of the 
branches, glabrous, blades coriaceous, 4-10 cm. long, 1.5—4 cm. wide, 
obovate or obovate-oblong to broadly oblanceolate, broadest above the 
middle, tapering at the base, obtuse or rounded at the apex, margin entire 
and slightly recurved, petioles 1-3 cm. long; inflorescences minutely 
pubescent, pseudoterminal, subumbellate, subtended by a whorl of leaves; 
peduncles 2—5 in a cluster, 2-4 cm. long, each cymosely branched at the 
apex; pedicels 5-20 mm. long; bracts ovate, acute, 1-2 mm. long, early 
deciduous, membranous, glabrous, often ciliate; flower-buds oblong, 10-12 
mm. long; flowers fragrant, polygamo-dioecious; sepals free, slightly 
pubescent, 3-4 mm. long, 2-3 mm. wide, broadly ovate, obtuse or rounded 
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at the apex, the margin membranous and slightly ciliate; petals white, 
free, 15 mm. long, obovate-oblong or oblanceolate, rounded at the apex, 
tapering at the base. Short-stamened flowers: filaments short, 3. mm. 
long; anthers almost abortive, sagittiform, 1.5 mm. long; ovary globular, 
4 mm. long, densely tomentose bearing silky brownish appressed hairs, 
without stipe, style long, glabrous; stigma capitate. Long-stamened 
flowers: filaments 8 mm. long; anthers 2—2.5 mm. long, oblong; ovary 
4 mm. long, cylindrical, without stipe, densely hairy; style 5 mm. long, 
the lower half hairy, the upper half glabrous; stigma slightly capitate; 
capsules woody, globose, 3-valved; valves woody, 3-4 mm. thick; funicles 
many, short, peg-like, in two rows on conspicuously raised placental ridge, 
imbedded in gummy substance; seeds many, darkish red, irregular. 

Endemic to Bonin Islands. 

BONIN ISLANDS: Chichijima, alt. 100-300 m., Wilson 8251 (A); 
Hahashima, alt. 100-300 m., Wilson 8289 (A); 8s. 1., Wright s. n. (GH). 

Pittosporum boninense is very closely allied to the other two endemics 
of the Bonin Islands, P. chichijimense and P. parvifolium. It differs from 
them in having long peduncles (20-35 mm. long) and short pedicels 
(5-20 mm. long). 


20. Pittosporum chichijimense Nakai, Rigakkwai 26: no. 5, 5 (1928) 
(nomen nudum); Bull. Biogeogr. Soc. Japan 1: 258 (1930) (nomen 
nudum); Tuyama, Bot. Mag. Tokyo 49: 446, f. 9 (1935).— 
“Types”: Bonin Islands, Titizima, June 30, 1920 and April 14, 1934, 
T. Nakai. 

Shrub 1-1.5 m. tall; leaves obovate or obovate-oblong, rounded at apex, 
8-15 cm. long, 3.5—5.5 cm. wide, coriaceous; inflorescences subumbellate; 
peduncles 10-25 mm. long; pedicels 40-60 mm. long, pendulous; flowers 
12-15 mm. long; sepals connate at base, oblong, acute, 4.5-5 mm. long; 
petals white, 12-15 mm. long; stamens 8—8.5 mm. long, anthers triangular- 
ovate; ovary slightly hairy, 5-6 mm. long, 3-carpelled, rarely 4-carpelled; 
capsules globular, 10-13 mm. in diameter. 

Endemic to the Bonin Islands. 

I have seen no plant recognizable as belonging to this species. It is 
said to be endemic to the Bonin Islands and differs from P. boninense in 
having short peduncles and long pedicels. The short description given 
above is from the original Latin description of Tuyama. 


21. Pittosporum baileyanum sp. nov. 

Pittosporum balansae var. angustifolium Gagnep. Suppl. Fl. Gén. Indo- 
Chine 1: 215 (1939).—Type: “Annam: riviére du Sud, prés Hué 
(Squires)”; non P. angustifolium Lodd. 

Frutex 1-2 m. altus; foliis anguste lanceolatis 6-12 cm. longis 1-3 cm. 
latis coriaceis glabrescentibus (vel secus venas pubescentibus) apice 
acuminatis vel acutis; inflorescentia pauciflora umbellata vel subumbellata 
dense tomentosa (pilis brunneis); floribus in alabastro ovatis acutis 4—6 
mm. longis; sepalis anguste lanceolatis 5-6 mm. longis pubescentibus 
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acuminatis; petalis 7-10 mm. longis; ovario pilis rubro-brunneis evidenter 
obtecto; capsula 15-25 mm. longa 8-10 mm. crassa lateraliter compressa ; 
valvis 2; placenta funiculis 2-4 donata; seminibus rotundis 4—8. 

Shrub 1-2 m. tall; young parts slightly hairy; branching verticillate or 
forking; bark grey or brown; lenticels rarely evident; leaves glabrate or 
hairy only along the veins, crowded at the forks and towards the ends of 
the branches, blades 6-12 cm. long, 1-3 cm. wide, narrowly lanceolate, 
coriaceous, deep green above, pale green below, apex acuminate to acute, 
margin entire, petioles slender, short, 5-10 mm. long; inflorescences few- 
flowered, simply umbellate or subumbellate, densely tomentose with 
darkish brown long hairs; pedicels 5-10 mm. long, tomentose with dark 
brown hairs; bracts thin, very narrow lanceolate, acuminate, covered with 
dark brown hairs; flower-buds ovate, acute, 4-6 mm. long; flowers fra- 
grant; sepals free, very narrow lanceolate, long-acuminate, 5-6 mm. long, 
hairy; petals white or yellow, narrow-lanceolate, 7-10 mm. long; stamens 
6 mm. long; ovary 5 mm. long, very conspicuously covered with long 
reddish brown silky hairs, cylindrical and tapering into the short glabrous 
style; stigma capitate; capsules 15-25 mm. long, 8-10 mm. wide, laterally 
compressed, somewhat square in cross-section, undulate due to depression 
in the valve between the seeds, 2-valved; valves very thin, brittle, inner 
surface striate between the seeds; funicles 2—4 on each valve, alternate or 
in pairs, on one valve suprabasal and on the other medial; seeds large, 
roundish, 4-5 mm. long, 4-8 per capsule, pinkish black to bright red. 

Known from southern Kwangsi, China and from Tonkin and Annam, 
Indo-China; also from the island of Hainan. 

KWANGSI: Shap Man Taai Shan, Ping Hoh Village, s.e. of Shang-sze, 
Kwangtung border, Tsang 22133, 22190, 22554, 23876, 24400, 24608 (A); 
Foo Lung, Sup Man Ta Shan, Liang 69762 (A); Seh-Feng Dar Shan, S. 
Nanning, alt. 400 m., Ching 7876 (A). 

HAINAN: Yaichow, alt. 666 m., How 70427 (NY); Lokwui, How 
72271 (A); Po-ting, alt. 400 m., How 72601 (A); Bo-ting, Lau 27949 
(A); s.1., Wang 34499 (NY). 

INDO-CHINA: Annam, Hué and vicinity, Squires 328 (TYPE, A); 
Tonkin, Vinh-yen, Pételot 5967 (A), Pac-si and vicinity, Mon-cay, Tsang 
26952 (A), Taai Wong Mo Shan and vicinity, Ha-coi, Tsang 29590 (A). 
Kau Nga Shan, Tien-yen, Tsang 27438 (A). 

A species very closely related to P. balansae and P. confertum. It 
differs from them mainly in its narrowly lanceolate leaves and sepals. 

I feel it a great pleasure to associate the name of this species with that 
of Professor I. W. Bailey of the Biological Laboratories, Harvard Uni- 
versity. 

22. Pittosporum confertum Merr. & Chun, Sunyatsenia 2: 237, f. 46 
(1935). — Type: Hainan, Ngai Yuen, F. C. How 70519. 
Shrub or small tree 1-8 m. tall; young parts often tomentose with brown 
hairs; leaves alternating along the branch, with 2 or 3 loosely crowded 
towards the end, usually glabrous, blades 6-15 cm. long, 3-5 cm. wide, 
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ovate-lanceolate to oblong-lanceolate, coriaceous, apex acute to acuminate, 
margin entire, slightly recurved, petioles 5-10 mm. long; inflorescences 
composed of fascicles of sessile or subsessile flowers at the tips of the 
branches, densely covered with bright brown shining hairs; flower-buds 
ovate; flowers fragrant; sepals oblongish with acute or acuminate apex, 
4 mm. long, covered with brown hairs; petals white, 6-7 mm. long; sta- 
mens short, filaments white, 5-6 mm. long, anthers yellowish brown, 
lanceolate, 1-5 mm. long; ovary ovoid or cylindrical, densely covered 
with brown hairs, 3 mm. long; style glabrous, short, 1 mm. long; stigma 
slightly capitate; capsules longer than broad, often compressed, 18-20 mm. 
long, 15 mm. thick, 2-valved; valves yellowish, thin, less than 1 mm. 
thick, striate inside; funicles 1-3 mm. long, slender, flat, alternate along 
the whole length of the placenta, usually only four on each valve; seeds 
6-8 per capsule, red to brick-red, large, 5-6 mm. long. 

Known only from Hainan. 

HAINAN: Yaichow, alt. 500-660 m., How 70427, 70519 (A, NY); 
Po-ting, alt. 760 m., How 72924 (A); Ka Chik Shan and vicinity, Ch’ang- 
kiang district, Law 1589 (A, NY); Bo-ting, Lau 27962 (A); Chim Fung 
Mt., Dan-en district, Law 3755, 5265 (A); Ue Lung Ling, Ch’ang-kiang 
district, Lau 1504 (A, NY); Bak Sa, Law 206559 (A); Loktung, Lau 
27470 (A); Him Mai Shue, Tung Koo Shan and vicinity, Wen-ch’ang 
district, Fung 20365 (NY), 20366 (A, NY); Yaichow, Liang 62760 (A, 
NY), 62026, 62193, 63120 (NY); Pak Shik Ling and vicinity, Ching Mai 
district, Let 48, 515 (A, NY); Dung Ka to Wen Fa Shi, alt..600 m., Chun 
& Tso 43743 (A, NY); Dung Ka to Diu Mun, alt. 666 m., Chun & Tso 
442/72 (NY); Tai Wan, San Hu, McClure 8955 (A, NY); Tai Un, ali 
750 m., McClure 7845 (A); 5s. 1, Wang 33313, 34397, 35239 (A, NY); 
s. 1, Liang 64284 (A, NY); s. 1. Tang 403, 416 (A). 

Pittosporum confertum is very closely allied to P. balansae and P. 
baileyanum but differs from them in the shape and size of its leaves and 
sepals. According to some of the field reports, the fruits of this species 
are edible. 


23. Pittosporum balansae De Candolle, Bull. Herb. Boiss. ser. 2, 4: 
1071 (1904); Gagnepain, Bull. Soc. Bot. France sér. 4, 8: 544 
(1908).— Type: Indo-China, Tonkin, Ouonbi, Balansa 1418. 

Shrub 2-3 m. tall; young parts brown tomentose; branches verticillate 
or simply forking; bark greyish; leaves loosely crowded towards the ends 
of the branches, blades elliptic to ovate-elliptic, 4-6 cm. long, 2-3 cm. 
wide, bearing long brown hairs along the veins and sometimes over the 
whole of both surfaces, coriaceous, apex acute, margin entire, petioles 

4—9 mm. long; inflorescences pseudoterminal, small dense clusters of 

subsessile flowers or somewhat umbellate or subumbellate with pedicels 

shorter than the petioles, densely dark brown tomentose; bracts narrow- 
lanceolate, 7-8 mm. long, acuminate, densely tomentose; flower-buds 
ovate, acute; sepals free, narrowly lanceolate, 5-6 mm. long, acuminate, 
densely reddish brown tomentose; petals oblongish, acute, 7-8 mm. long; 
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filaments 4-5 mm. long; anthers oblong, 1.5 mm. long; ovary cylindrical, 
3 mm. long, densely covered with rusty brown hairs; style very short, 
1 mm. long, glabrous with capitate stigma; capsules crustaceous, 18-20 
mm. long, 14-16 mm. wide, somewhat ovoid, compressed, 2-valved; funicles 
slender, flat, usually 4 on each valve, distributed all along the placenta; 
seeds large, usually 8 per capsule, darkish red. 

Known from Tonkin and Annam, Indo-China. 

INDO-CHINA: Hue and vicinity, Squires 362 (A); Dent du Tigre, 
Annam, Poilane 10328 (A); En route to Vinh Dougha, McClure 118, 3252 
(A); Langbran Peak, Greenway 26 (A); Mt. Bana, near Tourane, 
Clemens 4273 (A); Thai Ngwyen, Tonkin, Pételot 5552 (A). 

Pittosporum balansae and its close relative P. confertum are easily 
separable in their extreme forms, but they are connected by many inter- 
grades intermediate in character. 

Pittosporum balansae is characterized ‘by elliptic leaves usually hairy 
along the veins and crowded at the ends of the branches, and also, as 
compared with P. confertum, by its narrower and longer sepals (5—6 mm.). 
Some specimens from Hainan show one or more of these characters of 
P. balansae. ‘These plants have been arbitrarily assigned to P. confertum. 

The other related species, P. bailevanum, though it intergrades to a 
certain extent with P. balansae and P. confertum, has narrowly lanceolate 
leaves and is not readily confused with them. 


24. Pittosporum gagnepainianum sp. nov. 

Frutex ?; foliis obovatis vel oblanceolatis, 6-10 cm. longis 2—3.5 cm. 
latis, supra medium latioribus coriaceis glabris, apice rotundis vel obtusis; 
inflorescentia axillari; floribus ignotis; capsula lignosa; valvis 2, oblongis, 
1 mm. crassis, 12-15 mm. longis, 10-12 mm. latis; placenta supra medium 
sterili funiculis brunneis 1 mm. longis rigidis biseriatis donata; seminibus 
pluribus nigrescentibus plus minusve compressis 4—5 mm. longis. 

Branching verticillate; bark greyish brown; lenticels slit-like, prominent 
on branches and fruit-stalks; young branches, petiole-bases, and dormant 
buds at the ends of branches densely covered with short brown silky hairs; 
leaf-scars cordiform; leaves loosely verticillate towards the ends of the 
branches, blades wavy towards the margin, obovate or oblanceolate, 
broadest above the middle, tapering at the base, rounded or obtuse at 
the apex, 6-10 cm. long, 2-3.5 cm. wide; margin entire, strongly recurved, 
petioles slender and long, 1-3 cm. long, keel-like underneath, channelled 
above; inflorescences distinctly axillary, loosely crowded towards the ends’ 
of the branches; each leaf-axil bearing one stout, short peduncle, 10-20 
mm. long, conspicuously marked with lenticels; each peduncle bearing 
1-3 stout, short pedicels, 3-6 mm. long; flowers not seen; capsules 2-valved, 
woody, slightly longer than broad, subglobose with stipe 1-2 mm. long, 
slightly compressed, oblong in cross-section, broadest in the middle, borne 
singly or 2 or 3 on each peduncle; valves reflexed after dehiscence, woody, 
1 mm. thick, 12-15 mm. long, 10-12 mm. wide, oblongish in outline, inner 


~ surface light brown, obliquely striate, outer surface reddish brown, 
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placenta not raised on the valve; funicles peg-like, dark brown, 1 mm. 
long, arranged in two rows from the base to or beyond the middle of the 
placenta; seeds many, black, somewhat flat, 4-5 mm. long. 

Known from southern Annam, Indo-China. 

INDO-CHINA: Annam, Cana, Prov. Thaurang, March 6, 1923, Poilane 
9609 (TYPE, A). 

Pittosporum gagnepainianum is one of the most readily recognizable 
species in our area. Among its distinctive characters are the oblanceolate 
leaves tapering towards the base and rounded or obtuse at the apex; the 
long slender petioles; the axillary inflorescences; the slit-like lenticels; 
the color of its capsules; and the flat blackish seeds. The type was pre- 
viously identified as P. tobira, probably because of its leaf form. It has, 
however, 2-valved fruit and does not belong to the tobira-complex. It 
is a member of the balansae-complex. 


25. Pittosporum chatterjeeanum sp. nov. 


Frutex; foliis lanceolatis 5-12 cm. longis, 1-3.5 cm. latis, tenuiter 
coriaceis glabris apice longe acuminatis; capsula 2 cm. longa 1 cm. crassa 
compressa; valvis 2 haud crassis extus flavescentibus intus ochroleucis; pla- 
centa basi usque ad apicem fertili funiculis paucis alternatis gracilibus 
compressis 2-3 mm. longis donata. 

Shrub; bark brownish, speckled with whitish lenticels; leaves loosely 
crowded towards the ends of the branches, glabrous, thin-coriaceous, upper 
surface deep green, lower surface pale green, blades 5—12 cm. long, 1-3.5 
cm. wide, lanceolate, usually broader at the middle, tapering towards the 
long-acuminate apex, acute at the base, margin entire, petioles slender, 
10-12 mm. long; inflorescences pseudoterminal, somewhat umbellate, 
pubescent, peduncle and pedicel thin and short; flower-buds ovate, 6 mm. 
long, 3 mm. wide at the middle; calyx free, lanceolate, pubescent, 4 mm. 
long, acuminate, ciliate; corolla free, petals 7-8 mm. long; anthers 
opening by longitudinal slit; ovary pubescent, bicarpelled, style glabrous, 
stigma not capitate; capsules 2-valved, large, 2 cm. long, 1 cm. wide, 
oblong-ovoid, compressed, narrowly oblong in cross-section; valves thick- 
coriaceous, yellowish above, creamy inside; funicles few, alternate along 
the whole length of the placenta, slender, flat, 2-3 mm. long; seeds not 
seen. 

Known from Upper Burma. 

BURMA: Kang-fang, alt. 1500 m., in thickets along the river banks, 
Ward 75 (typz, A); Myinmolekat, Mergui district, alt. 1800 m., Parker 
SUSS SUI CAS), : 

The long-acuminate leaf-apex and the large capsule (2 x 1 cm.) make 
this one of the most readily recognizable species in our area. It is closely 
allied to P. balansae and P. confertum. 

Pittosporum chatterjeeanum is named in honour of Dr. D. Chatterjee, 
Systematic Botanist at the Agricultural Research Institute, New Delhi, 
India, and my personal friend. 
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26. Pittosporum henryi sp. nov. 


Frutex ?; foliis anguste lanceolatis vel oblanceolatis 6-12 cm. longis 
1.5-2.5 cm. latis coriaceis glabris apice acutis vel acuminatis; capsula 
cyclindracea 14-15 mm. longa basi 2-3 mm. longe stipitata; valvis 2 
I mm. crassis oblongis intus lutescentibus; placenta medium versus fertili, 
funiculis 6 geminatis gracilibus compressis 2 mm. longis donata; union 
10-12, atrosanguineis irregularibus. 

Shans ?, glabrous except for the dormant buds, which have inconspicu- 
ous short hairs; branches forking; bark greyish or brown; lenticels in- 
conspicuous; Lees loosely crowded, 2-3 at the ends of the branches, 
blades narrow-lanceolate or oblanceolate, broader at or above the middle 
and tapering at both ends, 6-12 cm. long, 1.5-2.5 cm. wide, coriaceous, 
apex acute or acuminate, margin entire, slightly recurved, petioles slender, 
short, 5-10 mm. long, flowers not seen; pedicels in umbel of 2-4 at tips 
of the branches, short and thick, 5-10 Mmm. long; capsules cylindrical, 
14-15 mm. long, with evident stipe 2-3 mm. long, 2-valved; valves thin, 
1 mm. thick, oblong in outline, deeply concave inside and rounded-convex 
outside, inner surface whitish yellow, striate, outer surface light brown or 
greenish brown; funicles slender, flat, 2 mm. long, 6 on each placenta, 
arranged in 3 pairs on the middle section of the placenta, the base and 
apex of the placenta infertile; seeds 10-12 per capsule, darkish red, 
irregular. 

SZECHWAN: s.1.,-Henry 7042 (tTypr, A). 

Pittosporum henryi is readily recognizable (1) by its cylindrical, 2-valved 
capsules with distinct stipe; (2) by its six funicles on each valve arranged 
in pairs on the middle section of the placenta; and (3) by its narrow- 
lanceolate or oblanceolate leaves. 

The flowers are borne in simple umbels at the tip of the branches 
(pseudoterminal) and are subtended by leaves. Later in the year one or 
two lower axillary buds from the axils of the subtending leaves develop 
into vegetative shoots. If only one shoot develops, assuming the position 
of leading shoot, the pedicels bearing capsules are apparently lateral; if 
two shoots develop, the pedicels bearing capsules appear to be at the 
fork in between the two shoots. 


? 


27. Pittosporum merrillianum sp. nov. 

Frutex; foliis late ellipticis vel ovato-ellipticis, 6-10 cm. longis 2.5—4 cm. 
latis coriaceis glabris nitidis utroque acutis; inflorescentia terminali brevi 
thyrsoidea; floribus ignotis; capsula ellipsoidea breviter compressa medium 
versus latiore; valvis 2 ite ellipticis 12 mm. longis 10 mm. latis maturitate 
reflexis, intus laevibus; funiculis 2 median versus placentam orientibus; 
seminibus 3—4 laevibus 5-6 mm. longis. 

Shrub; branching verticillate or forking; bark brown or greyish, speckled 
with large lenticels; leaves loosely pomecd towards the ends of the 
branches, glabrous, firm, thick-coriaceous, blades smooth and shining, 


6-10 cm. long, 2.5-4 cm. wide, broadly elliptic or ovate- elliptic, anes 
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bluntly acute, margin entire, slightly recurved, petioles usually 10 mm. 
long; inflorescences terminal, short, thyrsoid, subtended loosely at the 
base by 3 or 4 leaves, the latter bearing roundish dormant buds in the 
axils; peduncles short and thick, 5—6 mm. long; pedicels short and thick, 
4-5 mm. long; flowers not seen; capsules ellipsoidal, slightly compressed, 
2-valved, reddish brown, glabrous; valves reflexed after dehiscence, woody, 
1 mm. thick, broadly elliptic in outline, 12 mm. long, 10 mm. wide, inner 
surface smooth, no striation on either side of the placenta; placenta bulging 
into placental ridge only in the middle of the valve and here bearing only 
one pair of brown knob-like funicles; seeds 3 or 4 per capsule, large, 5—6 
mm. long, smooth, shining, pinkish black, covered with light brown thin 
dry arilloid coat. 

Known from Annam, Indo-China. 

INDO-CHINA: Annam, Nui-han-heo, prov. Nhatrang, Sept. 29, 1922, 
Poilane 4819 (TyPE, A). 

Pittosporum merrillianum is notable for having only a single pair of 
small button-like funicles at the middle of each placenta. Further char- 
acters distinctive of the species are the smooth inner surface of the 
valves; the pinkish black shining seeds covered with a dry thin arilloid 
coat; the terminal thyrsoid inflorescence; the thick-coriaceous leaves; the 
roundish dormant buds in the axils of the leaves subtending the inflores- 
cences; and the ellipsoid bivalved capsules. The type specimen was 
identified as P. pauciflorum. 

It is a privilege to associate the name of this species with that of 
Dr. E. D. Merrill, Professor Emeritus, in recognition of his extensive 
work on the tropical flora of the Far Eastern countries. 
27A. Pittosporum merrillianum var. poilanei var. nov. 

Frutex 3-4 m. altus; foliis oblongis vel elliptico-oblongis 10-18 cm. 
longis 3—5 cm. latis; petiolis 15-25 mm. longis. 

Known from Annam, Indo-China. 

INDO-CHINA: Annam, on the road to Nhatrang, alt. 500 m., Oct. 15, 
1923, Poilane 8215 (TYPE, A). 

This variety differs from the species only in its larger oblong or elliptic- 
oblong leaves. 


28. Pittosporum undulatum Vent., Jard. Cels. Pl. 76 (1800); Andrews, 
Bot. Repos. 6: ¢. 383 (1804); Edwards, Bot. Reg. 1: 16, t. 16 
(1815); Mordant de Launay, Herb. Gen. L’Ama. 2: 86, t. 86 
(1817); De Candolle, Prod. 1: 346 (1824); Drapiez, M., Herb. 
L’Ama. Fleu 6: ¢. 452 (1833); Putterlick, Synops. Pitt. 6 (1839); 
Bentham, Fl. Austral. 1: 111 (1863); Schnizlein, Iconogr. 4: ¢. 234, 
f. 1-13 (1870); Sherff, Field Mus. Nat. Hist. Bot. 22: 552 (1942). 
— Based on a plant cultivated in the gardens of J. M. Cels (France). 

Shrub or small tree 5-12 m. tall; bark grey;. young branches often 
pubescent; young leaves and bracts pilose, adult leaves glabrous: leaves 
mostly crowded towards the ends of the branches, blades 6-10 cm. long, 
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1.5-3.5 cm. wide, undulate towards the margin, oblong-lanceolate or 
oblanceolate, both ends acute, margin entire, recurved, petioles 10-15 mm. 
long; inflorescences pseudoterminal, subumbellate, hairy, subtended by 
leaves and bracts at the base; bracts linear-lanceolate, densely hairy and 
ciliate with brown hairs; flowers white and fragrant, polygamo-dioecius 
(some specimens from south India bearing flowers with only an ovary, 
the stamens appearing as rudimentary organs) ; pedicels 15-20 mm. long; 
calyx 8-9 mm. long, split into two parts, one 2-lobed, the other 3-lobed, 
the lobes acuminate, ciliate with brown hairs; petals white, free or slightly 
connate at the base, 15 mm. long; filaments 6-7 mm. long (rudiments on 
South Indian specimens); anthers 2 mm. long; ovary pubescent, ovoid, 
4 mm. long; style glabrous, 3 mm. long; capsules subglobose, apex slightly 
compressed, 10 mm. in diameter, 2-valved; valves woody; funicles small; 
seeds irregular, 3 mm. long, darkish red. 

Native of New South Wales, Australia’ 

INDIA: Kodaikanal, Pulney Hills, alt. 1000-8000 ft., Anglade s. n. (A) 
(only female flowers, the stamens rudimentary); same locality, Sept. 30, 
1913, alt. 7000 ft., Sauliere 1089 (C); Ootacamund, Bot. Gard., Wilson 
s. n. (A) (of four sheets one bears only female flowers); Nilgiris, Nov. 
1883, Gamble s.n. (C); s. 1, Sibpur Bot. Gard. Herb. 34402 (C). 

CHINA: Kweichow, Anlung, Oct. 20, 1930, alt. 500 m., Tsiang 7440 
EN Y.)). 

Ventenat based this species on plants cultivated in France, said to 
have come from the Canary Islands. Pittosporum undulatum is a native 
of New South Wales. It was sent to Kew Garden in 1789 by Sir J. Banks 
[Rees, Cycl. 27 (1814)]. Outside Australia it occurs only as a cultivated 
or naturalized plant. 


29. Pittosporum ferrugineum Aiton, Hort. Kew, ed. 2: 27 (1811); 
Sims, Bot. Mag. 46: ¢. 2075 (1819); De Candolle, Prod. 1: 346 
(1824); Putterlick, Synops. Pitt. 8 (1839); Bentham, Fl. Austral. 
1: 112 (1863); Hooker, Fl. Brit. Ind. 1: 199 (1872); King, Jour. 
As. Soc. Bengal 58(2): 129 (1889); Banks & Solander, Illustr. Bot. 
Cook’s Voy. 1: ¢. 11 (1900); Ridley, Fl. Malay Penins. 1: 136, 
f. 14 (1922).— Based on a plant cultivated in the Royal Botanic 
Garden, Kew. 

Tree or shrub 10-20 m. tall; bark brown or grey, speckled with lenti- 
cels; young growth covered with rust-coloured soft silky hairs; adult 
leaves usually glabrescent or remaining hairy along the veins, blades 
elliptic-ovate or elliptic, 4-8 cm. long, 2-4 cm. wide, rarely 10 cm. long, 
3 cm. wide, apex acute to acuminate, margin entire; petioles slender, 
5-15 mm. long; inflorescences pseudoterminal, subumbellate, densely 
tomentose with rusty brown hairs; flower-buds small, ovate, acute, 4-5 
mm. long; sepals free, small, narrowly lanceolate, 1-4 mm. long, acumi- 
nate, ciliate; petals 4-5 mm. long; filaments 2-3 mm. long, brown, anthers 
very small, brownish, 1 mm. long; ovary obovoid, 2 mm. long, covered 
with brown silky hairs, 2-carpelled, ovules 12-20; style glabrous, brown- 
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ish, 1.5 mm. long; stigma capitate; capsules globular, slightly compressed, 
eral: 6-8 mm. in diameter, 2-valved; valves striate inside; funicles 
knob- like, reddish brown, distributed in two rows from the base to beyond 
the tale of the placenta; seeds 10-16, small, irregular, pinkish black. 

Pittosporum ferrugineum is a native of ‘Malaysia It occurs as far west - 
as the Nicobar Islands, but is not known from adjacent continental Asia. 

NICOBAR ISLANDS: Feb. 18, 1846, Didrichsen 3060 (A); Kamp- 
hovenen 2415 (A); King 572 (C); Kurz s.n. (C). 

This species reaches only the border of our area. Until it is studied 
throughout its total geographic range it must remain confused and poorly 
understood. 


30. Pittosporum ovoideum sp. nov. 

Frutex 1-4 m. altus; foliis anguste elliptico-lanceolatis 4-9 cm. longis 
1-3 cm. latis coriaceis glabris apice acutis vel acuminatis; inflorescentia 
pseudoterminali pauciflora vel uniflora umbellata vel subumbellata glabra; 
floribus in alabastro ovatis 5 mm. longis; sepalis liberis glabris 3-4 mm. 
longis anguste lanceolatis acuminatis ciliatis; petalis 6-7 mm. longis; 
ovario pubescente; capsula globosa vel subglobosa 12-14 mm. longa 
breviter compressa; valvis 2 ca. 2 mm. crassis; placenta basi usque ad 
medium fertili funiculis minutis crassis fuscis donata; seminibus nu- 
merosis parvis irregularibus. 

Shrub 1-4 m. tall; branching verticillate or forking; bark grey or 
brown, speckled with lenticels; leaves loosely crowded towards the ends 
of the branches, blades narrowly elliptic-lanceolate, broader at or above 
the middle, 4-9 cm. long, 1-3 cm. wide, firmly coriaceous, glabrous, apex 
acute or acuminate, margin entire, recurved, petioles 3-15 mm. long; 
inflorescenses single-flowered or umbellate or subumbellate, pseudo- 
terminal, glabrous, subtended by a whorl of leaves and bracts at the base; 
bracts inconspicuously pubescent, narrowly lanceolate, 3-4 mm. long; 
pedicels 5-10 mm. long; flower-buds ovate, acute at the apex, 5 mm. 
long; sepals free, narrow-lanceolate, acuminate, glabrous, 3-4 mm. long, 
ciliate; petals 6-7 mm. long; filaments 3 mm. long; anthers oblong, 2 mm. 
long; ovary densely covered with silky brown hairs, 3 mm. long, cylin- 
drical; style glabrous, 2 mm. long; stigma slightly capitate; capsules 
globose or subglobose, 12-14 mm. long, woody, slightly compressed, 
2-valved; fruit-stalk 5-20 mm. long; valves woody, 2 mm. thick, nearly 
circular or oblongish in outline, striate and coated with oily substance 
inside; funicles very small, knob-like, darkish, less than 1 mm. long, 
biseriate, arranged from the base to beyond the middle of the placenta; 
seeds many, small, irregular, darkish red. 

Known only from Kwangsi, China. 

KWANGSI: Yao Shan, Ping Nan, Wang 39113 (ryez, A); Lung- 
se and vicinity, Tsang 2777 (A); Yang-so and vicinity, Fung 21114 

Distinctive of the species is its ovate flower-buds, its free, narrow- 
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lanceolate glabrous sepals, (3-4 mm. long), and its small globular or 
subglobular woody 2-valved capsules. The type and other specimens cited 
under P. ovoideum were previously identified as “P. pauciflorum.” It 
has, however, 2-valved fruit and ovate flower-buds and so cannot be 
assigned to P. pauciflorum nor to the TRIVALVAE. 


31. Pittosporum bicarpellatum Nakai & Tuyama, Bot. Mag. Tokyo 
49: 447, f. 10 (1935). — “Types”: “Bonin: sine loco speciali (leg. ? 
Aug. 25, 1878. — Typus fructus in Herb. Univ. Imp. Tokyo); sine 
loco speciali (leg? June 16, 1879. — Typus floris in Herb. Univ. Imp. 
Tokyo).” 

Leaves crowded towards the ends of branches, oblong to elliptic, rarely 
ovate-elliptic, 6-11 cm. long, 2.5-4.5 cm. wide, acute to acuminate, 
coriaceous, petioles 5—20 mm. long; inflorescences pseudoterminal, few- 
flowered, subumbellate; peduncles 8-L0 mm. long; pedicels 4-8 mm. 
long; sepals connate at base, 7 mm. long, slightly hairy outside; petals 
13-14 mm. long; stamens 8 mm. long; ovary ellipsoid, 4 mm. long, 
2-carpelled, tomentose with rusty hairs; capsules globose, subcompressed, 
12-14 mm. in diameter. 

Said to be endemic to the Bonin Islands. 

I have seen no specimen recognizable as belonging to this species. 
According to its authors it is endemic to the Bonin Islands. The short 
description given above has been adapted from the original Latin 
description by Nakai & Tuyama. 


32. Pittosporum viburnifolium Hayata, Icon. Pl. Formosa 3: 32 
(1913); Kanehira, Formosan Trees 251, f. 195 (1936). — Type: 
Formosa ‘Hab. Kotosho: leg. S. Sasaki, June 1911.” 

Shrub; bark grey; leaf-scars roundish; lenticels conspicuous as trans- 
verse slits on the bark; leaves crowded at forking and towards the ends 
of the branches, blades thick-coriaceous, oblanceolate, 10-12 cm. long, 
3-5 cm. wide, apex obtuse to rounded, margin entire and decurrent along 
the petiole, revolute, veins 8-10 pairs, petioles stout, 1-2 cm. long; 
inflorescences terminal and paniculate or pseudoterminal and an aggre- 
gate of paniculate cymes, pubescent with brown hairs; peduncles variable 
in stoutness and length, 8-15 mm. long; pedicels 5-10 mm. long, densely 
hairy; flower-buds oblong; sepals connate at the base, ovate, obtuse, 3 mm. 
long, glabrous, rarely ciliate; petals 10-12 mm. long, oblong-obovate; 
filaments flat and ribbon-like, 5 mm. long, anthers sagittate; ovary ovoid, 
plump, densely covered with brown hairs, 5 mm. long; style short, gla- 
brous, 2 mm. long; stigma capitate; capsules subglobose, 2-valved; seeds 
red, said to be 7 mm. long. 

Endemic to Formosa. 

FORMOSA: Onilobera, Botel Tobago, Feb. 7, 1920, S. Sasaki s. n. (A). 

Distinctive of the species are the oblanceolate obtuse leaves, the sub- 


globular 2-valved capsules, and the large flowers. 
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33. Pittosporum ceylanicum Wight, Illustr. Ind. Bot. 1: 173 (1839) ; 
Hooker f., Fl. Brit. Ind. 1: 199 (1872); Trimen, Fl. Ceyl. 1: 78 
(1893) — Type: Ceylon, March 1835, Herb. Wight Prop., presented 
1871 (K). 

Small tree 5-6 m. tall; bark brown, speckled with lenticels; leaves gla- 
brous, crowded towards the ends of the branches, blades 3-9 cm. long, 
1-3 cm. wide, obovate-oblanceolate or oblanceolate, tapering towards the 
base, the apex obtuse or rounded, margin entire, slightly recurved, petioles 
5-20 mm. long; inflorescences glabrous, pseudoterminal, long-peduncled, 
paniculately compound-umbellate; peduncles equalling or longer than the 
subtending leaves, 4-6 cm. long, pedicels short and varying in length; 
flower-buds oblong, 6-7 mm. long; flowers fragrant; sepals glabrous, ovate, 
acute, 2-3 mm. long, ciliate; petals yellowish white, linear-oblong, 8-9 mm. 
long; filaments 5 mm. long; anthers very small, oblongish, 1 mm. long; 
ovary densely covered with whitish brown hairs, short, 2-3 mm. long; 
style glabrous, 4-5 mm. long; capsules black, subglobose, young capsules 
covered with whitish brown hairs, compressed 2-valved; valves woody; 
funicles basal to suprabasal; seeds about 8, angular, closely packed in 
the capsule. 

Known from Ceylon and from Nilghiri, South India. 

CEYLON: March 1835, Herb. Wight s. n. (K); 1870, Thwaites 476 
Ke GH) 

SOUTH INDIA: Dodalett (probably “Dodabetta” Mt. in Nilghiri), 
Dec. 22, 1861, Sibpur Botanic Garden Herbarium 34400 (C); s. 1, Wight 
80 (C). 

Trimen states that P. ceylanicum is endemic to Ceylon. ‘Two specimens 
from Sibpur Botanic Garden Herbarium, however, come from South India. 
On the label of the first Indian specimen cited there is written “Dodalett,” 
probably a misspelling for Dodabetta Mt. in Nilghiri. Wight 80 is from 
South India and probably from Nilghiri. Though both the specimens 
lack precise locality, there is no doubt that they are from South India. 

Pittosporum ceylanicum forms a large shrub or small tree growing on 
the banks of water courses in the more elevated parts of Ceylon. Accord- 
ing to Trimen it is common also in the moist low country and extends into 
the mountain zones up to 2000 m. altitude. It is one of the readily 
recognizable species in our area. Very distinctive are its narrow- 
oblanceolate obtuse leaves, and its inflorescences that equal or surpass 
the leaves. 


34, Pittosporum dasycaulon Miquel, Analecta Bot. Ind. 3: 5 (1850); 
Hooker f., Fl. Brit. Ind. 1: 199 (1872); Talbot, Forest Fl. Bombay 
Presidency and Sind 1: 82, f. 54 (1909).— Type: S. India, from 
Hoobli, Metz 775. 

Small tree with young branches, leaves, and inflorescences densely 
rusty brown tomentose; bark brown, speckled with promient lenticels; 
leaves glabrescent, loosely crowded towards the ends of the branches, 
blades thin-coriaceous, lanceolate, 5-9 cm. long, 2-3 cm. wide, apex 
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bluntly acute, margin entire, petioles 5—10 mm. long, densely rusty brown 
tomentose; inflorescences pseudoterminal, subumbellate to compound- 
umbellate; sepals small, free, ovate, 2 mm. long, .tomentose; petals oblong, 
yellow, 10 mm. long; filaments 6—7 mm. long, anthers 2 mm. long; ovary 
3 mm. long, hairy; style glabrous 5 mm. long; stigma capitate; capsules 
bivalved, globular, slightly compressed, woody; valves white inside, yel- 
lowish brown outside; funicles short, peg-like, brown, basal to suprabasal; 
seeds 4—6, irregular, blackish pink. 

Known only from south India, and probably endemic there. 

SOUTH INDIA: Concan (Konkan), Stocks s. n. (CG, Glalye  INoreiin 
Canara (Kanara) Tinai-ghat, 1891, Talbot 2513 (C); Gersoppa Falls, 
Mysore State, Talbot 755 (C). 

This species is very closely related to P. eriocarpum but differs from it 
in the thin-coriaceous lanceolate glabrescent leaves and also in its iso- 
lated southern distribution. Pittosporum dasycaulon is a common ever- 
green tree in moist rainy forests of North Canara, Concan, Bombay, Bel- 
gaum, and Shimoga in South India. According to Talbot it replaces 
P. floribundum in these moist rain forests. It flowers in the cold season 
from November to January. 


35. Pittosporum eriocarpum Royle, Illustr. Bot. Himal. 1: 77 (1839); 
Hooker f., Fl. Brit. Ind. 1: 199 (1872); Brandis, Forest Fl. Ind. 19 
(1874); Hooker f., Bot. Mag. 122: ¢. 7473 (1896).— Type: Hab. 
From above Sansadhara to Mussooree, or from 3000 to 6700 ft. of 
elevation in 30%4° of northern latitude.” 


Small tree with spreading branches; leaves, young branches, and 
inflorescences conspicuously covered with brownish tomentum; bark thin 
and on the older branches conspicuously speckled with lenticels; leaves 
loosely crowded towards the ends of the branches, blades broadly obovate- 
oblong or obovate or oblanceolate-oblong, coriaceous, 6-15 cm. long, 3-5 
(-8) cm. wide, lower surface loosely tomentose, upper surface tending to 
be glabrescent, apex acute to acuminate, margin entire, recurved, petioles 
15-20 mm. long, tomentose; inflorescences terminal or pseudoterminal ; 
paniculately corymbose; peduncles 2—4 cm. long; bractlets conspicuously 
hairy; flower-buds 8 mm. long, oblong, yellow; flowers sweet-scented; 
sepals short, triangular, acute, free or slightly connate at the base, 2 mm. 
long, densely tomentose; petals oblong, 9-10 mm. long, glabrous, golden 
yellow; filaments slender, 5-6 mm. long, anthers slender, 2.5 nim. long; 
ovary 2 mm. long, densely covered with long silky hairs; style glabrous, 3 
mm. long; stigma capitate; young capsules densely tomentose, matured 
capsules remaining hairy, globular, 8-12 mm. in diameter, laterally com- 
pressed, bivalved; valves thick and woody; funicles very small, distributed 
in pairs from the base to the middle of the placenta; seeds many, small, 
irregular, blackish red. 

Endemic to northwest outer Himalaya. 

INDIA: Gurwhal: alt. 1000-1300 m., T. Thomson (G, GH); King 
s.n. (C); Boyle s.n. (C); Falconer ex hb. Hauniense 304 (A). Mus- 
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soorie: March 1930, Kirat Rams.n. (A); Chandan singh Rawat 10 (A); 
Mackinnon s. n. (C); Nai Sanon Samnasena 10 (C); Dehra Dun, May 
1897, Mackinnon s. n. (C); near Mussoorie 1869, King s. n. (C); Arni- 
ghat, Mussoorie, June 13, 1894, Forster 31 (C);_ hills below Mussoorie, 
May 3, 1870, Sibpur Bot. Gard. Herb. 34312 (C); between Rajpur and 
Mussoorie, April 1911, Parker s. n. (A); Rajpur Road, alt. 1000-1300 m., 
Stewart 11030 (A); Rajpur, alt. 1200 m., June 1891, Gamble 22793 (C); 
above Rajpur, 1878, Sibpur Bot. Gard. Herb. 34308 (C). Kumaon: 
Sirmoria, alt. 1300 m., Strachey & Winterbottom 2 (GH); Boyle s.n. (C); 
Gill 431, 727 (C); Sibpur Bot. Gard. Herb, 34313 (C). 

Pittosporum eriocarpum is very easily recognized by the persistent 
indument on its mature fruits and adult leaves. It is very closely related 
to P. dasycaulon of South India. It is said to flower from March to April 
and to fruit from June to July. 


36. Pittosporum neelgherrense Wight & Arnott, Prod. Fl. Penins. Ind. 
Orient. 1: 154 (1834); Wight, Illustr. Ind. Bot. 1: 172, t. 70/489 
(1839); Hooker f., Fl. Brit. Ind. 1: 198 (1872).— Type: S. India, 
Wight 141. 


Shrub or small tree 4-8 m. tall, glabrous except the leaf-axils and ovary; 
bark brownish, speckled with lenticels; branching loosely verticillate or 
forking; leaves loosely crowded towards the ends of the branches; blades 
coriaceous, elliptic-lanceolate to obovate, glabrous, 4-10 cm. long, 1.5—5 
cm. wide; apex acute to obtuse or often acuminate; margin entire, petioles 
5-15 mm. long; infiorescences glabrous, shorter than the leaves, pseudo- 
terminal, subumbellate; flower-buds usually ovate, 6-8 mm. long; flowers 
fragrant; sepals minute, 1 mm. long, glabrous, triangular, acuminate, 
ciliate; petals narrowly oblong to lanceolate, 7 mm. long, yellow; filaments 
slender, 4 mm. long, anthers 1 mm. long, linear; ovary densely tomentose 
with brown hairs, 2 mm. long; style glabrous, 3 mm. long; capsules 
globular, slightly compressed, woody, bivalved; valves thick; funicles 
small, basal to suprabasal; seeds 4—6. 

Known from South India and from Ceylon. 

SOUTH INDIA: without locality (probably from Nilgiri Hills), Wight 
77,78 (C, GH), 141 (K, NY); Nilgiri Hills, 1834, Schmid s. n. (C); 
Thia Shola, alt. 2100 m., 1913, Fischer 3542 (C), alt. 2600 m., 1870, Clarke 
10693, 11122 (C); Shembaganur, alt. 2000 m., Saulieres 398 (A, C); 
Coonur, 1921, Wilson s. n. (A); alt. 2000 m., 1882, Brandis s. n. (C); 
1883, Gamble 11274, 11436 (C); King s. n. (C); Fischer 883 (C). 
Coimbatore, Bolampatti Hills, Varadimalai, alt. 1600 m., 1911, Fischer 
2754 (C); Mysore State, Santaveri, alt. 1600 m., 1894, Talbot 3213 (@Q)E 
sl King L013A, 1018 BCG. 

CEYLON: Thwaites 572 (C, GH). 

The plant is absolutely glabrous except for the tomentose ovary and the 
shortly and densely pubescent leaf-axils. The hairs are reddish brown and 
shining as compared to the whitish silky hairs of P. floribundum. The 
ovary in P. neelgherrense is densely tomentose with brown hairs; the 
sepals are quite free, minute, acuminate, glabrous and ciliate; the flower- 
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buds are ovate and the valves of the capsules somewhat woody. Thus P. 
neelgherrense differs from P. floribundum and all other South Indian 
Pittospora. It is said to flower from February to March. The plant when 
bruised smells aromatic. 


37. Pittosporum nervosum (Gagnep.) comb. nov. 
Pittosporopsis nervosa Gagnep., Not. Syst. 13: 136 (1947).— Type: 
Indo-China, Tonkin, Poilane 25530. 

Tree 6 m. tall; bark brown, speckled with lenticels; leaves alternate, 
glabrous, coriaceous, blades oblong to oblong-lanceolate, 10-22 cm. long, 
3-7 cm. wide, lateral veins on ventral face conspicuous and subparallel, 
lengthening to form submarginal veins, apex bluntly acuminate, margin 
entire, petioles 15-20 mm. long; inflorescences supra-axillary, paniculately 
branched, glabrous; minute prophyll-like and epicalyx-like structures on 
the ultimate support of the flowers minutely pubescent with short shining 
golden hairs; flower-buds oblong, 5 mm. long, reddish brown; calyx very 
shallow cup-like with short obtuse lobes 1 mm. long; petals free, oblanceo- 
late, 6 mm. long, outer surface minutely pubescent; filaments flat, ribbon- 
like, the connectives projecting beyond the anthers, anthers whitish; ovary 
glabrous, ovoid, tapering to the pointed glabrous style; capsules not seen. 

Known from Tonkin, Indo-China, and from Yunnan, China. 

INDO-CHINA: Tonkin, Poilane 25530 (A). 

CHINA: Yunnan, Szemao, Henry 11778B (NY). 

This remarkably distinct species has no close relatives in our iegion. 
Such characters as the supra-axillary inflorescences and shallow cup-like 
calyx immediately separate it from all congeners in this area. It is unfor- 
tunate that we do not know its capsules. 


38. Pittosporum formosanum Hayata, Jour. Coll. Sci. Tokyo 22: 32, 
t. 4 (1906); Hayata, Mat. Formosa 34 (1911); Hayata, Icon. 1: 
64 (1911); Kanehira, Formosan Trees 249, f. 192 (1936).— 
“Types,” Formosa ‘Hab. Kaisa et Kiko, leg. C. Owatari, anno. 1896; 
Takow, leg. A. Henry, No. 52: Reigaryo, leg. C. Owatari, anno. 1898.” 
Small tree or shrub; young growth covered with rusty brown hairs; 
leaves loosely crowded towards the ends of the branches, blades often 
wavy towards the margin, elliptic-obovate to elliptic-oblong, 4-10 cm. 
long, 1.5-3 cm. wide, apex acute, margin entire, slightly recurved, petioles 
5-10 mm. long; inflorescences terminal, compound-corymbose, pyramidal, 
pubescent with rusty brown hairs; bracts varying in size from normal leaf 
size to minute and inconspicuous; pedicels 5-10 mm. long; flower-buds 
small, 3-5 mm. long; sepals free or slightly connate at the base, oblong, 
glabrous, obtuse or rounded at the apex, non-ciliate; petals white, 5 mm. 
long; ovary glabrous, blackish; style glabrous; capsules globose, small, 
6-7 mm. in diameter, 2-valved; valves thin, somewhat circular in outline, 
striate inside; funicles brownish, knob-like, small, basal to suprabasal ; 
seeds irregular, black, up to 16 per capsule. 
Known from Formosa and from Tonkin, Indo-China. 
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FORMOSA: Takao, Tainan, Wilson 9853 (A); Kurarei, Koshusa, 
Wilson 11001 (A); Takao, Henry 1058, 1888 (A); South Cape, Henry 
256, 977 (A); Bankinsing, Henry 48, 822 (A); Kurarei, alt. 150 m., 
Gressitt 31 (A). 

INDO-CHINA: Village de Noi Due, Pételot 5553 (A). 

Pittosporum formosanum is closely related to P. kerrii, P. napaulense, 
and P. floribundum, but it differs sharply from them in its glabrous ovary, 
in the shape and size of its sepals, and in the number of seeds per capsule. 


38A. Pittosporum formosanum var. hainanense Gagnepain, Fl. Gen. 
Indo-Chine 1: 238 (1909), and Suppl. 1: 214 (1939).— “Types”: 
“Tonkin; rapides de Bac-ninh, Quang-yen (Balansa); vers Ninh- 
binh (Bon). — Hainan.” 

Small tree, aromatic, 2-12 m. tall; flowers fragrant, yellow or white; 
ovary pubescent. 

Known from Hainan and from Tonkin, Indo-China. 

HAINAN: Ngo Ko Shan, near Tsat Cha Village, Law 1829 (A); Lok- 
tung, Lau 26794 (A); Chim Fung Ling, Sam Mo Watt Village, Lau 3895 
(A); Ka Chik Shan, Lau 2964 (A); Chiu Sam Tsuen, Law 368 (A); 
Kap Shan, Lau 1187 (A); Bak Sa, Law 27581 (A); Kumyun, Lau 27631 
(A); Yaichow, How 70891 (A); same locality, alt. 35 m., Tso 44533 (A); 
Nam Shan Ling, Tso 23032 (A); Tung Koo Shan, near Shan Hoi Village, 
Fung 20386 (A); Hop Po, Liang 69345, Wang 33027, 33865, 34965, 34974 
(A); Lam Ko district and vicinity, Let 1476 (A); Hoihow, McClure 
7612 (A). 

INDO-CHINA: Tonkin, 1890-1891, Balansa 4883 (A). 

This variety differs from the species in having a pubescent ovary. 

Gagnepain named the variety ainanense but cited specimens only from 
Indo-China. The variety is widely distributed in Hainan. 


39, Pittosporum humile Hooker f. & Thomson, Fl. Brit. Ind. 1: 198 
(1872); Kanjilal and Das, Fl. Assam, part 1, 1: 96 (1935). — Type: 
“Khasia Hills, banks of the Borpani River, alt. 5000 ft., H. f. & T.” 

Small much-branched shrub 1-2 m. tall; young parts inconspicuously 
pubescent with whitish hairs; bark brownish grey, conspicuously speckled 
with whitish lenticels; leaves alternate along and loosely crowded towards 
the ends of the branches, blades glabrous, coriaceous, narrow-lanceolate, 

30-60 mm. long, 8-10 mm. wide, apex bluntly acute and apiculate, margin 

entire, petioles 5-10 mm. long; inflorescences terminal or pseudoterminal 

or axillary, subumbellate, pubescent with minute rusty hairs; bracts lan- 
ceolate, pubescent; flower-buds somewhat ovate, 4-5 mm. long; sepals 
lanceolate or broadly lanceolate; acute to obtuse, 3-4 mm. long, pubescent; 
petals yellowish green or white, 5-6 mm. long; ovary glabrous; style 
glabrous, 3 mm. long; stigma capitate; capsules very smail, globular, 

5-6 mm. in diameter, bivalved; valves very thin, circular in outline; 

funicles very small, peg-like, brown, basal to suprabasal; seeds 6—9 per 

capsule, black, irregular, small. 

Known only from Assam; probably endemic there. 
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INDIA: Assam, Khasia Hills, alt. 3142 ft., Sept. 7, 1924, Ruse 407 (A); 
same locality, alt. 2000 ft., Hooker & Thomson s. n. (C, GH); Borpani, 
alt. 3000 ft., May 13, 1885, Clarke 38193 (C); Bishop’s Hills, Shillong, 
alt. 4200 ft., Sept. 26, 1885, Clarke 40538 (C); Oct. 1890, Robertson s. n. 
(C); alt. 3000-4000 ft., June 1876, Kurz 528 (Ge 

Among the species of Pittosporum known from Assam, P. humile is 
remarkably distinct in its small narrow-lanceolate leaves as well as in its 
glabrous ovary. It can readily be separated from any other Indian 
Pittosporum by its leaf-form alone. It is very closely allied to P. pulchrum 
but differs from it in the shape of its leaves and in its glabrous ovary. 
Kanjilal and Das have stated that the shoot smells like garlic when bruised. 


40. Pittosporum brevicalyx (Oliv.) Gagnep., Bull. Soc. Bot. France 55: 
545 (1908). 

Pittosporum pauciflorum var. brevicalyx Oliver, Hook. Icon. Pl. 16: 
t. 1579 (1887).— “Types”: “Hab. China: Ichang, Dr. Henry; Kiuki- 
ang, Mr. Maries.” 

Pittosporum brevicalyx var. brevistamineum Gagnep., Bull. Soc. Bot. 
France 55: 545 (1908).— “Types”: Yunnan, Delavay 2034 and Du- 
cloux 3284. 

Pittosporum neelgherrense var. laxiflora Franch., Bull. Soc. Bot. France 
33: 414 (1886).—Type: “Yunnan: in Silva Ta-long-tan, prope 
Tapin-tze, alt. 1800 m.; fl. 28 April 1886 (Delav. n. 2034).” 

Evonymus provicaru Lévl., Cat. Pl. Yun-Nan 34 (1915).— Type: Yun- 
nan, “Collines rocheuses de Pi-ka-tong, 2550 m., Mai 1912 (E. E. 
Maire).” 

Shrub or small tree 4-10 m. tall; branching simple or verticillate; bark 
grey or brownish, speckled with whitish lenticels; leaves glabrous, coria- 
ceous, blades lanceolate or oblanceolate to obovate-lanceolate, rarely 
obovate, 4-12 cm. long, 2—5 cm. wide, apex acute to acuminate, rarely 
obtuse on the same plant with acute ones, margin entire, slightly recurved, 
petioles 10-25 mm. long; inflorescence terminal to pseudoterminal, usually 
well-branched panicles, flowers fragrant, polygamo-dioecious; sepals free 
or slightly connate at the base, very variable membranous, irregular in 
outline, sometimes lanceolate, obtuse to acuminate, 1-3 mm. long, 
glabrous or pubescent, usually ciliate; petals golden yellow to whitish 
yellow, 6-8 mm. long; short stamens 2-3 mm. long, anthers poorly 
developed, long stamens 6-7 mm. long, anthers well developed; ovary 
tomentose with silky whitish hairs; style short and glabrous; stigma 
capitate; capsules globular, small, slightly compressed, 8-10 mm. in 
diameter, 2-valved; valves thin, striate inside; funicles small, knob-like, 
reddish brown, suprabasal; at maturity usually seeds 5—10 per capsule. 

A widespread species in China. Common in Yunnan and ranging thence 
eastward and southward into Kweichow, Hunan, Kwangsi, and Kwangtung. 

YUNNAN: NW. Likiang, Ching 20684, 20575, 20573 (A); Thou Ty, 
Ten 554 (A); Ouei Kou Mo Tsin, Kouty, Ten 229, 458, 586 (A); Ta- 
long-tan, 8 Juin 1888, Delavay s. n. (A); along the Chungtien river, Rock 
9790 (A); Hsiang-shui Kwan between Lufung and Shetse, alt. 3200 m., 
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Rock 25220 (A); Helungtan, Feng 166 (A); S. Chungtien, Zun-lan on 
Yangtze bank, alt. 2400 m., Feng 3363 (A); Kien-shuei Hsien, alt. 1900- 
2000 m., Tsai 53118, 53038 (A); without locality, Tsai 57282, 57539, 57295 
(A); Yo-lin-ham, Ducloux 7177 (A); near Feng-tai-szu, Chengkiang, 
alt. 1790 m., Tsiang & Wang 16075 (A); Chi-ling Shan, Chengkiang, alt. 
1900 m., Tsiang & Wang 41644 (A); Hsiao-fu-dse, alt. 2250 m., Handel- 
Mazzetti 6189 (A); without locality, Forrest 10888 (A); Liw & Wang 
82681 (A); Pi Ka Tong, May 13, 1911, alt. 2250 m., Marie s. n. (AD: 

KWEICHOW: Tuyun and Patschai, alt. 700 m., Handel-Mazzetti 242 

Ae 
ae Ling Wan, Lau 28761, 28809 (A); Loh Hoh Tsuen, Ling 
Yun Hsien, alt. 1150 m., Steward & Cheo 243 (A). 

HUNAN: Ping Tou Shan, T’ang Wan village, Yi Chang district, Tsang 
23649 (A). 

KWANGTUNG: Yu-yuen in woods, Ko 52596, 52638 (A); Yu-yuen 
on rocks, Ko 52762 (A). 

Pittosporum brevicalyx is closely related to P. kerrti, P. napaulense, and 
P. floribundum but differs from them in having unequal and irregular 
sepals (1-3 mm. long), somewhat large flowers, and 6-10 seeds per 
capsule. 


41. Pittosporum napaulense (De Candolle) Rehder & Wilson, Pl. Wils. 
3: 326 (1916). 

Celastrus verticillatus Roxb., Hort. Bengal. 18 (1814), nomen nudum, not 
C. verticillatus Ruiz & Pavon (1802). 

Celastrus verticillata Roxb., Fl. Ind. 2: 391 (1824), not P. verticillatum 
Boj. (1842) nor P. werticillatum Montr. (1860) — based on a cultivated 
plant grown from seeds collected by Buchanun in Nepal. 

Senacia napaulensis De Candolle, Prod. 1: 347 (1824) —based on a plant 
from Nepal. 

Tree or shrub; branching simple or verticillate; bark brown, speckled 
with lenticels; leaves loosely crowded towards the ends of the branches, 
dark brown, blades often undulate towards margin, 8-20 cm. long, 4-8 
cm. wide, oblong-elliptic to oblong-lanceolate, glabrous, thick-coriaceous, 
apex acute to accuminate, margin entire, slightly recurved, veins on the 
lower surface prominent, petioles usually 1-2 cm. long, sometimes 2-3 
cm. long and stout; inflorescences usually terminal, sometimes pseudo- 
terminal, profusely branched, paniculate or paniculately compound-corym- 
bose, tomentose with brownish hairs; sepals usually free or slightly connate 
at the base, broadly elliptic or ovate, glabrescent, 1-3 mm. long, con- 
spicuously ciliate; petals 5 mm. long, yellow, narrowly oblong, obtuse; 
filaments 3 mm. long; anthers 1-1.5 mm. long; ovary pubescent, blackish, 
globular, 2 mm. long; style glabrous, 1 mm. long; stigma capitate; capsules 
globular, small, 6-7 mm. in diameter, 2-valved; valves thin, circular in 
outline, brown and striate inside; funicles small, hasal to suprabasal; 
seeds small, usually 4-8 per capsule, blackish red, irregular. 

Known along the foot of the outer Himalayas in Assam, Bhotan, Tibet, 
Sikkim, and Nepal. 


| 


| 
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INDIA: s.1., 1826, Wallich s. n. (labeled as Celastrus verticillata Roxb., 
Senacia napaulensis = P. floribundum) (A); Sillet, Wallich 8127E (C); 
Nepal, Wallich 8127D (C); s. 1., Wallich 1128, 8127A (@) 3 - Shillong; 
Dumpep, alt. 2000 m., King s.n. (C); East Himalaya, Griffith 270 (GH) ; 
Sikkim, alt. 2000 m., Hooker s.n. (GH); Khasia Hills, alt. 2000 m., Hooker 
s. n. (C, GH); Mungpoo, alt. 2300 m., Hooker s. n. (C); May 1900, 
Prain s.n. (C); Karponang, alt. 300 m., Ribu & Rhomoo 4647 (C), same 
locality, 1887, King s. n. (C); Rangyroon, 1877-1878, Lister s. n. (Oye 
Takdak Forest, alt. 2000 m., Lace 2204 (C); Gammie s. n. (C); Gallatly 
651 (C); Clarke 18806 (C); Langkyrdem, alt. 1700 m., U. Kanjilal 6179 
(C), Mann s. n. (C); Brahmaputra plains, alt. 1600 m., Kurz 156 (ye 
Darjeeling, Lissoon, alt. 6400 ft., Lace 2197 (C). 

TIBET FRONTIER: Younghusband 50 (C). 

Distinctive of P. napaulense are (1) its large broadly lanceolate leaves, 
(2) its paniculately well-branched inflorescences with brown tomentum, 
(3) its sepals, oblong, obtuse, densely cfliate, (4) its ovary, completely 
pubescent, (5) its capsules 4—8-seeded, and (6) its funicles basal to supra- 
basal. 

Among the Indian species, P. napaulense has had a checkered treatment 
through misidentification. Seeds from a small tree in Nepal were sent to 
Wallich by Buchanan in 1802. Plants were raised in the Calcutta Botanic 
Garden. When the plants flowered in 1805, Roxburgh, in Hort. Bengal. 
18 (1814) listed them as Celastrus verticillata, and in Fl. Ind. 2: 391 
(1824) described the species under that name. In the same year De 
Candolle (l.c.) described the species as Senacia napaulensis. This was 
later referred to Pittosporum by Wight, Prod. 1: 154 (1834), under 
P. floribundum. Putterlick, Synops. Pitt. 9 (1839), brought Celastrus 
verticillata and Senacia napaulensis as synonyms under P. floribundum. 
Hooker’s description of the latter, Fl. Brit. Ind. 1: 199 (1872), was based 
on two specimens, one Wight’s P. floribundum of South India, and the other 
Senacia napaulensis of the outer Himalayas. Rehder & Wilson (l.c.) 
separated the latter from true P. floribundum and made a new combina- 
tion, P. napaulensis. 

Roxburgh characterized his species as bearing “seeds 1-6 or even 8” 
per capsule, and De Candolle stated, “seeds only 4.” Among the Assam 
material I have examined there are individual specimens which are charac- 
terized by capsules with seeds more than’ 4 and funicles basal to supra- 
basal. There are also specimens characterized by 4-seeded capsules with 
basal funicles. Furthermore, there is variation also in the leaves. Most 
of the specimens bearing capsules with more than 4 seeds are charac- 
terized by broadly lanceolate leaves with an acuminate apex; and those 
bearing 4-seeded capsules have lanceolate leaves with a long-acuminate 
and pointed apex. However, there are also specimens among the Assam 
and Nepal plants which are intermediate in their foliar characters. Speci- 
mens from Rawalpindi and Dehra Dun bear 4-seeded capsules but have 
leaves suggestive of those in collections from Assam and Nepal. 
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41A. Pittosporum napaulense var. rawalpindiense var. nov. 


Frutex vel arbuscula; foliis lanceolatis 9-15 cm. longis, 2-3 cm. latis, 
apice longe acuminatis; ovario basim versus pubescente; capsula parva 
2-valvata, seminibus 4; funiculis 2 basi valvae orientibus. 

Leaf-blades lanceolate, 9-15 cm. long, 2-3 cm. wide, long-acuminate 
and pointed at the apex; ovary pubescent at the base with brown silky 
hairs; capsules small, 2-valved; valves reflexed after dehiscence; funicles 
very small, knob-like, only 2 at the base of each valve; seeds only 4 per 
capsule. 

Known at the foot of the Himalayas from Assam to Rawalpindi in 
northwest Punjab. 

PUNJAB: Rawalpindi district, Rajhgharh Reservoir, Dec. 4, 1909, 
Parker s.n. (typr, C); Kangra district, Brindarban Reservoir, Parker s. n. 

©) 
me DUN: Lachiwala, July 1928, Shivpal s. n. (A), Choudhury & 
(A); Gawal-ud Din s. n. (A); Sitapani (Ramnager), Sycl s. n. (A); 
alt. 500 m., Gamble 23281, 25935 (C); Tehri Garwhal, alt. 5000 m., Gamble 
25747 (C); Motra Wala, Dec. 12, 1899, Mackinnon s. n. (C). 

SIKKIM: Stake, May 1903, Rik s. nm. (AY. 

BHOTAN: Griffith s.n. (C). 

ASSAM: ss. 1., May 1893, King s. n. (C), April 1896, King s. n. (A); 
silj°H. ByC. s.%. CG) > ale-13800 m., Nov, 11,1875; 215D° (G)s * Rogie sas 
(C); Narpur, Brandis 3029 (C); Bishenpur, alt. 1600 m., Meeblod 10856 
(C). 

Distinctive of the variety are its 4-seeded capsules and its lanceolate, 
long-acuminate leaves. Occurring in the Punjab, it is the most westerly 
ranging of the Asiatic Pittospora. 


42. Pittosporum floribundum Wight & Arnott, Prod. Fl. Penins. Ind. 
Orient. 1: 154 (1834); Gamble, Man. Ind. Timb. 43 (1902); 
Cooke, Fl. Pres. Bombay 1: 58 (1903).— Type: South India, 
Columale near Nilghiri, Wight 976. 


Small evergreen tree; bark thin, light greenish grey, conspicuously 
speckled with lenticels; leaves loosely crowded towards the ends of the 
branches, thin-coriaceous, glabrous, blades lanceolate to oblong-lanceolate 
or elliptic-oblong, 6-12 cm. long, 2—4 cm. wide, slightly wavy towards the 
margin, apex acute, margin entire, petioles slender, 15-20 mm. long; 
inflorescences terminal to pseudoterminal, much branched, paniculate or 
paniculately compound-corymbose, slightly pubescent with whitish silky 
short hairs; pedicels varying in length, glabrous to pubescent with whitish 
short hairs; flowers numerous and small; flower-buds oblong, 4-5 mm. 
long; sepals small, 1-2 mm. long, oblong to oblong-ovate, obtuse, glabrous, 
or pubescent, non-ciliate; petals yellowish, narrow-oblong, 4—5 mm. long; 
stamens short, slender, filaments 2.5 mm. long, anthers 1 mm. long; ovary 
densely hairy, very small, 1 mm. long; style glabrous, 1 mm. long; 
capsules roundish, 6-7 mm. in diameter, slightly compressed, bivalved; 
valves thin, deeply concave inside, transversely striate; seeds usually 4; 
funicles short and basal. 


1951] GOWDA, THE GENUS PITTOSPORUM 333 


Pittosporum floribundum is widely distributed in South India. It has 
been collected also in Madagascar. It diffuses southward from Chota 
Nagpur into all the Ghat-forests in peninsular India. The range of its 
distribution in the Western Ghats reaches only up to Konkan, where, 
according to Talbot, it is replaced by P. dasycaulon. 

INDIA: Behar and Orissa, Ranchi district, Oct. 1915, alt. 2000-3000 ft., 
Hames 3743 (C); Chota Nagpur, Udaipur, Oct. 1903, Prain 41 CON; 
Godavari district, Devanakonda, Oct. 7, 1920, alt. 2500-3000 ft., among 
rocks, Marayanaswami 486 (C); Chittoor district, Horsleykonda, May 20, 
1921, alt. 4000 ft., Fischer 4646 (C); Salem district, Hosur, June 16, 1933, 
alt. 3000 ft., Yeshoda 615 (A); Madura, Bodimettu Ghat, Dec. 1909, alt. 
4000 ft., Meeblod 13748 (C); Tinnavelly Hills Sengalteri, Feb. 13, 1916, 
alt. 3000 ft., Fischer 3898 (C); Travancore, Punniar Valley, Dec. 1909, 
alt. 4000 ft., d. Meeblod 13574 (C); Pulney Hills, Beddome 1858 (C); 
Lower Pulney, alt. 4000 ft., Van Malderen 1382 (C); Kodaikanal Region, 
Pulney Hills, alt. 1000-8000 ft., Anglade s?n. (A); Coimbatore, Geddesal, 
Aug. 31, 1905, alt. 4000 ft., Fischer 195 (C); Anaimalai Hills, Waterfall, 
May 24, 1913, alt. 4300 ft., Fischer 3602 (C); Nilgiris, Bockepuram, Nov. 
1884, alt. 3000 ft., Gamble 15687 (C); Melur, May 1885, alt. 4000 ft., 
Gamble 17267 (C); Sigrie Ghat, June 1884, alt. 4000 ft., Gamble 14514 
~(C) ; Gudalur, June 1940, Barnes 1063 (A); Wight 976 (Tyrer, K; 1soryPEs, 
A, NY); Wight 81 (GH); Kadur district, Santaveri, alt. 5000 ft., Talbot ' 
boG5/,(C); Koncan, Low s:n-(C, GH). 

MADAGASCAR: Fort-Dauphin, near Bevilany, Sept. 14, 1928, Humbert 
& Swingle 5711 (A). 

Pittosporum floribundum is very closely related to P. kerrii and P. 
napaulense and intergrades to some extent with them. Some individuals of 
P. floribundum bear leaves which are very similar to those of P. kerrii. 
However, the smaller flowers, the thin-coriaceous leaves, and the paniculate 
inflorescences pubescent with whitish hairs, are enough to make P. flori- 
bundum readily recognizable. 

I have examined the type and isotypes of P. floribundum. They have 
4-seeded small capsules; the peduncles and pedicels bear whitish silky 
hairs, and even the young parts are pubescent. Their inflorescences are 
not “compact” as mentioned in the original description. Two sheets from 
Kew bear the number Wight 976. One of them is P. neelgherrense, which 
has glabrous peduncles and glabrous pedicels. Wight probably had this in 
mind when describing the inflorescence of P. floribundum. Rehder & 
Wilson have already pointed out that Hooker’s description of the Indian 
P. floribundum was based on two different specimens and have indicated 
that one represented P. napaulense and the other true P. floribundum. 

There is a specimen which was bought by the Arnold Arboretum from 
the Boston Society of Natural History. It was by mistake distributed 
originally as Wight 476B, Celastrus heyneana. It is the isotype of this 
species, Wight 976 (not 476). 

43, Pittosporum kerrii Craib, Kew Bull. Misc. Inf. 16 (1925). ox 
“Types:” Siam, “Doi chiengdao, c. 1800-1900 m., Kerr 5559, 6580. 


Tree 4-12 m. tall; young parts brown tomentose; branching verticillate 
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or forking; bark dark brown, speckled with conspicuous whitish lenticels; 
leaves crowded towards ‘the ends of the branches, blades glabrous, thick- 
coriaceous, oblanceolate or oblong-obovate or oblong-elliptic, 6-15 cm. 
long, 2-5 cm. wide, sometimes undulate towards the margin, apex acute 
or acuminate, margin entire, slightly recurved, midrib sometimes dividing 
the blade unequally, areolae very small; petioles usually 15-20 mm. long; 
inflorescences terminal, much-branched paniculate compound-corymbose, 
pyramidal, sometimes intercalary, pubescent with short rusty brown hairs; 
bractlets 4-5 mm. long, deciduous; pedicels very short and varying in 
length; flower-buds oblong, small, 4-5 mm. long; flowers fragrant; sepals 
free, glabrous, small, 2-3 mm. long, oblongish or ovate, obtuse or rounded, 
the margin membranous or ciliate; petals 6 mm. long, golden yellow; 
filaments 4 mm. long, slender, anthers 1.5—2 mm. long, lanceolate; ovary 
blackish, base covered with brownish hairs or the whole body hairy; style 
glabrous, 3 mm. long; capsules 6-8 mm. in diameter, roundish, slightly 
compressed, bivalved, darkish or brown; valves thin, circular in outline, 
striate inside, brown; funicles very short, knob-like, usually only 2 at the 
base of each valve; seeds 4 per capsule, blackish, somewhat reniform, small. 

Known from Burma, Yunnan, and northern mountainous parts of Siam 
and Indo-China. 

BURMA: Kalow, May 1932, Dickason 1219, 1235 (A); Toungye, May 
1933, Dickason 5859 (A); Maymyo, May 1932, Dickason 5886 (A); alt. 
3500 it; June 18,1915, Rodger 148, 152 (C); Jan. 19, 1888, Prazer 25..¢@ ie 
alt. 3400-ft:; Kau s.#-(C); 1888, Khan 41, s.n. (C) ;. 1887, C. B. 413 (C)e 
Maymo plateau, alt. 3500 ft., Lace 4355, 5284 (C); North Shan States, 
Lashio, alt. 2600 ft., June 29, 1912, Lace 5833 (C); Upper Burma, Khalil 
SG We (UA, ©) 

SIAM: Doi Chieng dao, alt. 1800 m., June 4, 1921, Kerr s.n. (K) (small 
tree about 4 m. high; flowers pale yellow). 

INDO-CHINA: Muong Soui, Feb. 8, 1932, Poilane 20031, 20043 (A). 

CHINA: Yunnan: Szemao, alt. 5000 ft, Henry 12219, 12219B, 
12219C, 12219D (A), 12219E (A, NY), tebe (NY). Cree 15 cit hiems 
fruits yellow); Mengtze, alt. 4500-5000 it., Henry 10041, 10041A (NY), 
10041B (A, NY) (trees 20-30 ft. high; flowers yellow); Shunning Hila, 
alt. 1240 m., in forest, Yii 16378, 16422 (A) (tree 30-40 ft. high; flowers 
yellowish white); Mienning Chuanla, alt. 1700 m., Vii 17820 (A) (tree 
20-30 ft. high) ; Nan-Chiao, alt. 1760 m., Wang 75324 (A) (flowers green) ; 
Yang-liao-ying, Cheng-kiang, alt. 1800 m., Wang 41816 (A) (tree 14 m.,, 
28 cm. diameter, seeds red); Meng-la, Jenn-yeh Hsien, alt. 850 m., Wang 
80753 (A); Shih-ping Hsien, alt. 1600 m., Tsai 53427 (A) (tree 20 ft.) ; 
Lushuei, alt. 1400 m., Tsai 54546, 55984 (A); near Szemao, March 3, 1922, 
Rock 2764 (A) (tree 4.5-6 m. tall); Shweli River drainage basin to summit 
of Shweli-Salween watershed, east of Tengyueh, Jan. 21, 1923, Rock 7886 
(A); ‘between Kambatti and Tengyueh, via Kuyung, Rock 7581 (A); west 
of the Mekong on route from Pingpo to Youngchang and Tengyueh, Salween 
watershed, Valley of the Mekong, Rock 6964 (A): on the Shweli-Salween 
divide, alt. 7000-8000 ft., Forrest 18382, 18384 (A); ss. 1., Forrest 8330, 
11589, 11753 (A); s. b, (Rorrest 24736 (NY )e Sol, 134i 2942 (Aye 
s. l., Schneider 2665 (A). 
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Pittosporum kerrii is very Closely related to P. floribundum and P. 
napaulense and even intergrades somewhat with them. It differs from them 
mainly in its area of distribution and in the form and complexity of its 
inflorescences, and in the shape, size, and texture of its leaves. 


44, Pittosporum johnstonianum sp. nov. 


Frutex vel arbor 4-10 m. alta; foliis lanceolatis vel elliptico-lanceolatis 
8-15 cm. longis, 2-5 cm. latis leviter coriaceis glabris, apice longe acumi- 
natis; inflorescentia pseudoterminali laxa composito-umbellata, 25-30 
mm. longe pedunculata; floribus ignotis; pedicellis 5-15 mm. longis; 
capsula 6-7 mm. diametro rotunda; valvis 2 haud crassis orbicularibus; 
placenta conspicua in parte superiore sterili, funiculis minutis brunneis 
crassis biseriatis in placenta saepe plus minusve immersis; seminibus 
numerosis irregularibus parvis atrosanguineis. 

Tree or shrub 4-10 m. tall; branching verticillate or forking; bark 
greyish brown; lenticels on old branches brownish specks, on young 
branches not evident; leaves loosely crowded towards the ends of the 
branches, blades thin-coriaceous, glabrous, 8-15 cm. long, 2-5 cm. wide, 
lanceolate or elliptic-lanceolate, usually acute at the base, tapering, acumi- 
nate at the apex, margin entire, slightly recurved, petioles slender, short, 
5—15 mm. long; inflorescences pseudoterminal, compound-umbellate, loose, 
glabrous; peduncles 25-30 mm. long; pedicels 5-15 mm. long; flowers not 
seen, capsules when fresh yellowish green to brown, when dried blackish 
or darkish brown, roundish, slightly compressed, small, 6-7 mm. in diame- 
ter, 2-valved, valves thin, circular in outline, deeply concave inside, convex 
outside, inner surface transversely striate, brown; funicles many, brownish, 
knob-like, distributed in two rows and imbedded in whitish gummy secre- 
tion on well-marked placental ridge from the base to or beyond the middle 
of the placenta, at the apex the placenta infertile; seeds many, irregular, 
very small, darkish red. 

Known from Yunnan and Kwangsi, China, and from northern Burma. 

YUNNAN: Kiukiang Valley (Taron), Sronwang, alt. 1500 m. Yi 
20170 (typr, A); same valley, south of Kong Pong, alt. 1200 m., Yu 20463 
(A); same valley, Muchietu, alt. 1600 m., Yi 21017 (A); Chungtien, 
Lomahua, alt. 2200 m., Vii 10922 (A); Muli, Guhtzum, alt. 3100 m., Vii 
14825 (A). ; 

KWANGSI: Nee Bai, border of Kweichow, alt. 760 m., Ching 6307 

INYO): 
ones BURMA: Tamai Valley, alt. 1300 m., Ward 9167 (A). 

Distinctive of the species are the loose compound-umbellate inflores- 
cences, the lanceolate or elliptic-lanceolate leaves with a long-acuminate 
apex, and the distribution of the funicles. It is closely related to P. daphni- 
phylloides and P. adaphniphylloides, but differs from them in the form 
and shape of its leaves as well as in the form of the inflorescences. 

It is a great pleasure to name this new species in honour of Professor I. 
M. Johnston, under whose guidance I have worked at the Arnold Arbo- 


retum. 
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45, Pittosporum adaphniphylloides Hu & Wang, Bull. Fan Mem. 
Inst. Biol. n. ser. 1: 101 (1943).— “Types”: Szechwan, Opien 
Hsien, Shaping Shan, T. H. Chao [Choa] 246, and C. W. Yao 2984. 

Pittosporum daphniphylloides sensu Rehder & Wilson, Pl. Wils. 32326 

(1916). 

Shrub or tree 2-8 m. tall; leaves glabrous, thick-coriaceous, alternate 
along and loosely crowded towards the ends of the branches, blades usually 
10-19 cm. long, 4-8 cm. wide, sometimes as much as 35 cm. long, 13 cm. 
wide, apex sharply acute or acuminate, margin entire, slightly recurved, 
petioles stout, 2-4 cm. long; inflorescences pseudoterminal, pubescent 
with brownish short soft hairs, compact, compound-umbellate or panic- 
ulately compound-umbellate; peduncles and pedicels covered with ap- 
pressed short whitish brown hairs varying in length; fiower-buds oblong, 
5-6 mm. long; sepals unequal, 1-2 mm. long, ovate, acute to obtuse, 
ciliate; petals yellow, 6-7 mm. long; filaments 5-6 mm. long, anthers 
sagittiform, 2 mm. long; ovary pubescent, 2-3 mm. long, cylindrical; style 
glabrous, 3 mm. long; capsules globular, slightly compressed, 6-8 mm. in 
diameter, 2-valved; valves thin, striate inside, circular in outline; funicles 
short, knob-like, in two rows from base to or beyond the middle of the 
placenta; seeds 16-20 per capsule, small, irregular, blackish red. 

Known from western Szechwan, from northern Yunnan and Kweichow, 
China. é‘ 

SZECHWAN: Wa-shan, alt. 1000 m., Wilson 1219 (A); s.1., Wilson 
3233 (A); Mt. Omei, Wilson 4745 (A); Chiuting-shan, alt. 1500 m., 
Wilson 1219A (A); Ping-shan Hsien, alt. 2000 m., Wang 22806 (A); Ma- 
pien Hsien, alt. 1500-1700 m., Wang 23090 (A); Nanchwan Hsien, Fang 
5822 (A); Hungchunping, alt. 900-1000 m., Chow 8129 (A). 

KWEICHOW: Fan Ching Shan, Steward, Chiao & Cheo 809 (A, NY); 
Tinfan, July 19, 1930, Tsiang 8578 (NY); Yinkiang, Dec. 21, 1930, alt. 
400-500 m., Tsiang 7690, 7756 (NY). 

YUNNAN: Ping-pien Hsien, alt. 1500 m., Tsai 62582 (A). 

Pittosporum adaphniphylloides is closely allied to P. johnstonianum and 
P. daphniphylloides, but differs from them in its larger leaves and stouter 
petioles. No other Chinese species has larger leaves. Hu & Wang have 
given a good description of the species. 


46. Pittosporum daphniphylloides Hayata, Jour. Coll. Sci. Tokyo 
30(1): 34 (1911); Hayata, Icon. Pl. Form. 1: 65 (1911), & 5: 
6 (1916); Kanehira, Formosan Trees 248, f. 191 (1936). — Type: 
Formosa, “Taito, Dakunsha, leg. T. Kawakami et U. Mori, 1906 
Dec. (no. 1839).” 


Shrub 2-3 m. tall; branching simply forking or verticillate; bark darkish 
brown, speckled with lenticels; leaves loosely crowded towards the ends 
of the branches, blades oblong-lanceolate to oblong-oblanceolate, coria- 
ceous, glabrous, 10-18 cm. long, 3-5 cm. wide, apex abruptly acute to 
acuminate, margin entire, slightly recurved, petioles 1-2 cm. long; inflo- 
rescences pseudoterminal, paniculately branched, somewhat compound- 
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umbellate, compact, densely tomentose with whitish brown short hairs; 
peduncles 5-10 mm. long; pedicels 2-8 mm. long; flower-buds 5-6 mm. 
long, 3 mm. thick; sepals ovate, obtuse, glabrous, the margin densely 
ciliate with short brownish hairs; petals 7 mm. long; filaments 5 mm. long, 
anthers 2 mm. long; ovary pubescent, 2.5 mm. long, obovoid; style 
glabrous, 2 mm. long; capsules small, globular, 6 mm. in diameter, 
2-valved; valves thin, circular in outline, transversely striate inside; 
funicles very small, knob-like, distributed from the base of the valve to 
or beyond the middle of the placenta; seeds 10-15 per capsule, small, 
irregular. 

Known from Formosa. 

FORMOSA: Arisan, Dec. 1914, alt. 2500 ft., Faurte 1114 s. n. (AXP 
Kagi, alt. 2166-2333 m., Wilson 9705, 10803 (A); Daidakusui-kei, Mori 73 
(A). 

Pittosporum daphniphylloides very closely resembles P. johnstonianum, 
but the latter differs in having smaller leaves with long acuminate apex 
and also a loose and long-peduncled inflorescence. This species bears also 
a very close resemblance to P. adaphniphylloides; the latter, however, 
has large leaves. 


47. Pittosporum tetraspermum Wight & Arnott, Prod. Fl. Penins. Ind. 
Orient. 1: 154 (1834); Wight, Icon. Pl. Ind. Orient 3(3): 6, ¢. 971 
(1845); Wight, Spicilegium Neilgher. 1: 37, ¢. 43 (1846); Bed- 
dome, Fl. Sylv. 2: (Forester’s Man. Bot. xvii, ¢. 2, fig. 8) (1874); 
Fyson, Fl. South Ind. Hill Stat. 1: 31, & 2: f. 20 (1932).— Type: 
Wight 142, from South India. 

Pittosporum tonkinense Gagnepain, Bull. Soc. Bot. France 55: 547 (1908). 

— Type: Indo-China, Tonkin, Mt. Dongang, Feb. 1886, Balansa 1416. 

Shrub or small tree, branching simple or verticillate; bark brown or 
greyish, speckled with conspicuous whitish lenticels; leaves crowded to- 
wards the ends of the branches, blades elliptic, elliptic-lanceolate, or 
elliptic-oblong or obovate, 5-8 cm. long, 2-4 cm. wide, coriaceous, gla- 
brous, apex acute to acuminate, sometimes obtuse; margin entire, petioles 
5-10 mm. long; inflorescences pseudoterminal, umbellate or subumbellate, 
pubescent; pedicels short; flower-buds oblong, 8-10 mm. long; sepals 
pubescent, 2-3 mm. long, ovate to lanceolate, acuminate; petals linear- 
oblong, 9-10 mm. long; ovary brown-tomentose; ovules 4 per ovary; 
capsules globular, small, slightly compressed, 6-9 mm. in diameter, 
2-valved; valves thin, striate inside; funicles small, only 2 at the base of 
each valve; seeds 4 per capsule, darkish red, somewhat reniform. 

A widely distributed species in South India. It is know also from 
Ceylon, Tonkin, Indo-China, and Kwangsi, China. 

INDIA: Chota Nagpur, Nov. 1875, Wood 187 (C); Nilgiris, Doda- 
betta, alt. 8000 ft., April 1882, Brandis 896 (A, C), alt. 7500 ft., Oct. 1883, 
Gamble 13142 (C); Nilgiri Hills, Wight 79 (GH, C), Wight. 80 (GH); 
Ootacamund, Oct. 17, 1921, Wilson s. n. (A) (small tree, 50 ft.); same 
locality, Aug. 10, 1878, King s. m. (C); Ooty, March 20, 1870, Clarke 
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11140 (C); Pykarah, Meeblod 11849 (C), same locality, alt. 6500 ft., June 
1883, Gamble 11988 (C); same locality, King s. n. (C); Coonoor, Oct. 
1910, alt. 5000 ft., Meeblod 11803 (C); Travancore, Devicolam, Dec. 1909, 
alt. 6000-7000 ft., Meeblod 13476, 13477 (C); Tinnavelly Hills, Sibpur 
Bot. Gard. Herb. 34159 (C); Anaibetta, March 21, 1886, Fischer 883 (C) ; 
Kodai Kanal, alt. 7000 ft., Maideren 1400 (C). 

KWANGSI: Nam Tanyuen, Wang 40908 (A); Chen Pien district, Ko 
56093 (A); Ling Wun, Law 28759 (A); Tia Lian Shan, Luchen, N. 
Kwangsi, alt. 1800 ft., Ching 5309 (A); Moo Shan, Luchen, alt. 1800 ft., 
Ching 5364, 5400 (A). 

KWEICHOW: Tungtze, alt. 450 m., Tstang 5101A (NY). 

Pittosporum tetraspermum is a variable species. The shape and size of 
the leaves vary greatly; and to a certain extent the size of the capsules 
also varies. The leaves on the specimens from Kwangsi are slightly glossy 
as compared to those from India, but otherwise the plants agree very 
well. Unfortunately I have not seen any specimens of P. tonkinense, but 
judging from the description I cannot believe that P. tonkinense is dif- 
ferent from P. tetvaspermum. 

Its seed number (4 seeds per capsule) and its simple inflorescences 
(simple umbel or subumbellate) are characters which serve to separate 
P. tetraspermum from other members of the BIVALVAE in our area. It 
closely resembles P. neelgherrense, but the latter is quite distinct in having 
ovate flower-buds and somewhat woody capsules. Pittosporum tetra- 
spermum becomes a large shrub or small tree and in India flowers in 
February to March. 


48, Pittosporum leptosepalum sp. nov. 

Arbuscula 3 m. alta; foliis elliptico-lanceolatis, 3-9 cm. longis, 1.5—3 cm. 
latis, tenuiter coriaceis glabris; inflorescentia pseudoterminali uni- vel 
pauci-flora umbellata glabra; pedicellis gracilibus 5-12 mm. longis glabris; 
floribus in alabastro oblongis 6-8 mm. longis; sepalis liberis glabris 4-5 
mm. longis anguste lanceolatis acuminatis inconspicue ciliatis vel eciliatis; 
petalis 7-9 mm. longis; ovario pubescente; capsula globulari 6-8 mm. 
diametro; valvis tenuibus 2, circularibus; placenta supra medium sterili; 
funiculis minutis; seminibus 10 parvis irregularibus atro-sanguineis. 

Small tree 3 m. tall; branching verticillate or forking; bark greyish 
or brown, speckled with evident lenticels; leaves glabrous, loosely crowded 
towards the ends of the branches, blades elliptic-lanceolate, usually 
broader at the middle and tapering at both ends, 3-9 cm. long, 1.5-3 cm. 
wide, slightly wavy towards the margin, thin-coriaceous, apex acuminate, 
margin entire, slightly recurved; petioles 5-15 cm. long, inflorescences 
few-flowered umbels or single flowers, pseudoterminal, glabrous, sub- 
tended by 3 or more leaves and bracts at the base; bracts membranous, 
glabrous; pedicels slender, 5-12 mm. long, glabrous; flower-buds oblong, 
6-8 mm. long; sepals free, narrowly lanceolate, acuminate, 4-5 mm. long, 
inconspicuously ciliate or non-ciliate; petals 7-9 mm. long; filaments 
5-6 mm. long, anthers 1.5 mm. long; ovary 3 mm. long, hairy, cylindrical, 
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with definite stipe; style glabrous, 3 mm. long; stigma slightly capitate; 
capsules small, globular, 6-8 mm. in diameter, 2-valved; valves thin, 
deeply concave inside, striate and coated with oily substance, brown, 
circular in outline; funicles very small, confined to the basal and supra- 
basal part of the placenta; seeds 10 or more, small, irregular, coated with 
oily substance, darkish red. 

Known from Kwangsi and Kwangtung, China. 

KWANGSI: Shuen-yuen, Z. S. Chung 81567 (rypz, A); Sanmin Vil- 
lage and vicinity, Tsang 27960 (A); Lung-mu-an and vicinity, Tsang 
27799 (A); Shap Man Taai Shan, Tsang 23876 (A). 

KWANGTUNG: Yang Shan and vicinity, Tsui 442 (A); Tan Hsia 
Shan, Chun 5566 (A); Lienchow River, Aug. 16, 1887, Ford 1791 (A). 

Pittosporum leptosepalum, though closely resembling P. pauciflorum in 
its vegetative characters, can at once be distinguished from the latter by 
its small bivalved globular capsules. The’ diagnostic features of the species 
are its free, narrow, lanceolate, long sepals (4-5 mm.), its small globular 
bivalved capsules, and its elliptic-lanceolate leaves. 


49. Pittosporum truncatum Pritzel,, Bot. Jahrb. 29: 378 (1900); 
Rehder & Wilson, Pl. Wils. 3: 328 (1916).— “Types”: Szechwan, 
Bock von Rosthorn 2071; Tahokou Abhange, Bock von Rosthorn 
150; Yang Yu Ping, Bock von Rosthorn 69. 

Shrub 1-3 m. tall; branching verticillate or forking; bark brownish or 
greyish, speckled with lenticels; leaves crowded towards the ends of the 
branches, coriaceous, glabrous, sometimes young leaves and young petioles 
pilose with whitish short hairs; blades 2.5—9 cm. long, 1.5—4 cm. wide, 
rhombic-obovate, alternate at the base, very abruptly acuminate at the 
apex, rarely obovate with acute or acuminate apex, margin entire, slightly 
recurved, petioles usually 5 mm. long, rarely 10-15 mm. long; inflorescences 
pseudoterminal, umbellate or subumbellate, bracteate at the base, slightly 
pubescent; bracts brownish, persistent, glabrous or pubescent, ovate, 
obtuse; bractlets lanceolate, 5 mm. long, membranous, glabrous or pubes- 
cent; flower-buds oblong, 6-7 mm. long; sepals glabrous, unequal, 2—3 
mm. long, slightly connate at the base, ovate or lanceolate, obtuse or 
acute, ciliate or non-ciliate; petals 8-10 mm. long; filaments 5-6 mm. 
long, anthers oblong, 1.5-2 mm. long; ovary pubescent, obovoid or 
cylindrical, 3 mm. long; style glabrous, 4 mm. long; capsules globular, 
slightly compressed, small, 6-8 mm. in diameter, borne in a cluster, rarely 
solitary, bivalved; valves thin, circular or nearly circular in outline, inner 
surface striate, placental ridge thick and raised at the base of the valve, 
gradually tapering towards the apex; funicles inconspicuous, distributed 
from the base to or beyond the middle of the placenta; seeds 10-15 per 
capsule, rarely 20, irregular, blackish red or pink. 

Known from Central China, ranging from western Hupeh through 
southern Shensi to the whole of the Yangtze drainage in Szechwan. 

HUPEH: Ichang, Wilson 650 (A); Chienshih Hsien, Chow 1555 (A); 
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Gian Gia Kow, alt. 700 m., Chun 3601 (A); near Bo Moh Pung, Chun 3568 
(A); s. 1, Wilson 51 (A); 8.1. Henry 7306 (A). 

SHENSI: Tsinling Shan, Fenzel 539 (A). 

SZECHWAN: Nanchwan, Bock von Rosthorn 2071 (A, type collection) ; 
same locality, Wang 155 (A); Kwang-yun Hsien and vicinity, alt. 1100 m., 
Wang 22615 (A); banks of Yangtze River, Wan Hsien, Wilson 3178 (A); 
Kai Hsien, Fang 10114 (A). 

Pittosporum truncatum is very closely related to P. heterophyllum and 
intergrades with it. It differs, however, in the shape and size of its mono- 
morphic leaves. Rehder & Wilson included P. brevicalyx (Oliv.) Gagnep. 
as a synonym of P. truncatum. With this I cannot agree. The rhombic- 
ovate and very abruptly acuminate leaves and the simple pseudoterminal 
inflorescences of P. truncatum are in complete contrast to the oblanceolate 
to obovate-lanceolate leaves and well-branched terminal paniculate inflo- 
rescences of P. brevicalyx. 


49A. Pittosporum truncatum var. tsaii var. nov. 

Frutex 3 m. altus; foliis rotundo-obovatis vel obovatis plus minusve 
lobulatis apice obtusis vel acutis; floribus solitariis. 

YUNNAN: Lan-ping Hsien, alt. 2700 m., Tsai 56075 (typrE, A), Tsa 
OSes S54 CN) 

50. Pittosporum oblongilimbum Merrill, Jour. Arnold Arb. 19: 33 
(1938).— Type: Indo-China, Tonkin, Chapa, alt. 1500 m., April 
1936, Pételot 5937. 

Tree; branching verticillate or forking; bark greyish or brown, speckled 
with lenticels; leaves alternate along and loosely crowded towards the ends 
of the branches, blades narrow-lanceolate, sometimes strap-shaped, 10-19 
cm. long, 2-3 cm. wide, 4—6 times as long as broad, glabrous, coriaceous, 
apex acuminate, sometimes abruptly acuminate to acute, margin entire, ~ 
slightly recurved, petioles 5-10 mm. long; inflorescences pseudoterminal 
or terminal on the young shoot, subumbellate, glabrous, subtended by 
bracts at the base; pedicels varying in length, 6-20 mm. long, glabrous; 
flower-buds oblong, 10-11 mm. long; sepals connate at the base, 4-5 mm. 
long, glabrous, oblong or oblong-ovate, obtuse or acute; petals 14 mm. 
long; filaments 8-10 mm. long; anthers 3 mm. long; ovary pubescent, 
5 mm. long, 2-carpelled; ovules 6 per ovary; capsules not seen. 

Known from Tonkin, Indo-China. 

INDO-CHINA: Tonkin, Chapa, Pételot 5937 (A, TYPE). 

Distinctive of the species are its narrow, strap-shaped, long leaves, its 
bicarpelled ovary, its long glabrous sepals, and its large flowers. The 
type is no. 5937, not “5947” as published. 


51. Pittosporum pulchrum Gagnepain, Bull. Soc. Rot. France 8: 546 
(1908); Fl. Gén. Indo-Chine 1: ¢. 18 (1909). — “Types”: Indo- 
China, Tonkin, Mt. Lan-mat, March 15, 1889 and June 1890, Bon 
4097, 4099, and 4373. 
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Shrub; branching verticillate or forking; bark grey, speckled with 
lenticels; leaves small, loosely crowded towards the ends of the branches, 
blades narrowly oblanceolate, tapering at the base, obtuse and apiculate 
at the apex, 20-40 mm. long, 7-15 mm. wide, coriaceous, glabrous, margin 
entire, slightly recurved, petioles 3-10 mm. long, slender; inflorescences 
terminal, corymbose, pilose, subtended by leaves at the base; pedicels 
10-15 mm. long; sepals dorsally pilose, unequal, elliptic to oblong, rounded 
at the apex, ciliate; petals white, linear with obtuse apex; ovary hairy, 
cylindrical, bicarpelled; ovules 6-8 on each placenta, biseriate; capsules 
globular, slightly compressed, small, 6-8 mm. in diameter, 2-valved; valves 
thin, circular in outline, striate and brown inside; funicles very short, 
biseriate, distributed from the base of the valve to or just below the 
middle of the placenta, the placenta above the middle infertile; seeds 
10-14, small, irregular, darkish pink. | 

INDO-CHINA: Tonkin, Lan-mat, June 1890, Bon 4373 (A, type col- 
lection). 

Pittosporum pulchrum is a very distinctive member of the small-capsuled 
BIVALVAE. It is readily recognized by its terminal corymbose inflores- 
cences and by its narrow-oblanceolate leaves. It is very closely allied to 
P. humile, but the latter is characterized by narrow-lanceolate leaves and 
glabrous ovary. 


51A. Pittosporum pulchrum var. foliosum Gagnepain, Bull. Soc. Bot. 
France 8: 547. 1908. — “Types”: Indo-China, Tonkin, Mt. Dong- 
ham, March 16, 1883, Mt.’ Ban-phet, Nov. 1883, and Mt. Lan-mat 
and Lat-son, April 1883, Bon 1997, 2323, and 2032. 


I have seen no specimen pertaining to this variety. According to Gag- 
nepain, it differs from the species in having a shorter inflorescence. 


52. Pittosporum heterophyllum Franchet, Bull. Soc. Bot. France 33: 
415 (1886); Franchet, Pl. Delavay. 76, ¢. 18 (1889); Rehder & 
Wilson, Pl. Wils. 3: 329 (1916).— “Types”: “Yunnan, ad sepes in 
montibus calcareis, v. c. in faucibus montis Pee-cha-ho, prope Mo-so- 
yn, alt. 2200 m.; fl. 23 April., fr. 30 Aug. 1884 (Delav. n. 794, 816 
€t3 905)” 

Shrub 1-4 m. tall; young parts pilose with appressed whitish short hairs; 
leaves heteromorphous, varying in size, blades lanceolate or ovate-lanceo- 
late or obovate and abruptly acute, 20-80 mm. long, 5-25 mm. wide, 
coriaceous, glabrous, apex acute to obtuse and apiculate, margin entire, 
petioles (0O-)2—5 mm. long; inflorescences pseudoterminal, umbeliate or 
subumbellate, pubescent; pedicels 5—10 mm. long; flowers fragrant; sepals 
unequal, membranous, lanceolate or deltoid, 1-3 mm. long, ciliate; petals 
oblongish, 10 mm. long; filaments 5—6 mm. long; anthers 1.5—2 mm. long; 
ovary pubescent; capsules yellowish brown, globular, small, 6-8 mm. 
thick, slightly compressed, 2-valved; valves thin, circular in outline, inside 
striate; funicles very small, knob-like, basal to suprabasal; seeds 5-8 per 
capsule, small, irregular, blackish red. 
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Known from Yunnan, Szechwan, and Sikang. Most collections, how- 
ever, come from Yunnan. 

YUNNAN: Eastern slopes of Likiang Snow Range, Rock 3633, 3910 
(A); north of Chungtien, Tonwa Territory, alt. 4000 m., Rock 24714 (A); 
near Ngaza, west of Likiang, Rock 8478 (A); west slopes of Likiang Snow 
Range, Rock 4189 (A); Chien Chuan, Rock 6536 (A); mountains south of 
Likiang, Sungkwe Hochin Range, Rock 8316 (A); Mt. Mitzunga, Muli 
Territory, Rock 24522 (A); Likiang Range, alt. 3000 m., Forrest 2084 (A) ; 

1., Vii 10443, 11072 (A); Chungtien Haba, alt. 2400 m., Yii 13544 (A); 
Muli Wachin Shawan, alt. 2900 m., Yi 14489 (A); Muli Wachin, alt. 
3000 m., Yi 14382 (A); Atuntze, Mt. Kaakerpu, alt. 2800 m., Yii 10311 
(A); Atuntze, Hungpoh, Yi 7982 (A); Sikang, Shiangcheng, alt. 
3000 m., Yii 13409 (A); Wei-si Hsien, Yeh-chih, alt. 2000 m., Wang 70385 
(A); Likiang Hsien, alt. 2300 m., Wang 71523 (A); Likiang, Ching 
20153 (A); east Likiang, Ching 21688 (A); Likiang Laschiba, Ching 
20313 (A); Ganhaitze, southwest of Likiang Snow Range, Ching 21737 
(A); Likiang, alt. 2800 m., Schneider 3066 (A); Yong-shan Hsien, alt. 
800 m., Tsai 51224 (A); Lan-ping Hsien, alt. 2400 m., Tsai 56634 (A); 
Lan-ping Hsien, alt. 3000 m., Tsai 56280 (A); Yunpe, alt. 1-2 m., Ten 
326 (A); Kouty, alt. 2 m., Ten 437 (A); east Chungtien, Feng 2455 
(A); Likiang, Feng 606 (A); open situations among boulders on the 
Mekong-Salween divide, alt. 9000-10000 ft., Forrest ae CAG Sielaewor 
rest 10000, 10303, 10915, 11335 (A). 

SZECHWAN: Ya-chow Fu, Wilson 3179 (A); Wen Chuan Hsien, alt. 
1000 m., Wilson 1146 (A); north of Wen-chuan Hsien, alt. 2000 m., Wang 
ZL, SD (Ae Mi Omeivalty 900hms Yi 572 (Ai Salen Sat SOO A 
s. Ll, Schneider 1346, 4090 (A); Luting-hsien Luting Kiao, Fang 3725 
(A); #. Drakes. n. (A). 

SIKANG: Chi-na-tung, Tsa-wa-rung, alt. 2800 m., Wang 65170 (A); 
Me-kong, Tsa-wa-rung, alt. 2600 m., Wang 65478 (A); Dzer-nar, Tsa- 
wa-rung, alt. 2500 m., Wang 65438 (A); s. 1, Chiao 1314 (A). 

Pittosporum helen len is very closely allied to P. truncatum and 
intergrades with it. It differs, however, in having usually smailer and 
narrower heteromorphous leaves. 


52A. Pittosporum heterophyllum var. sessile var. nov. 

Frutex prostratus; foliis sessilibus anguste lanceolatis basim versus 
latioribus 30-70 mm. longis, 5-8 mm. latis, apice acuminatis et apiculatis; 
ovario glabro. 

Prostrate shrub; leaves sessile, narrowly lanceolate, broadest at the 
base and gradually tapering to an acuminate apex, apiculate; peduncles 
and pedicels densely tomentose; ovary glabrous. 

YUNNAN: To Ty Ho, Ten 383 (tvpx, A). 

This variety differs from both P. heterophyllum and P. saxicola in the 
glabrous ovary, the tomentose inflorescence, and the sessile leaves. 


53. Pittosporum saxicola Rehder & Wilson, Pl. Wils. 3: 329. 1916. — 
“Types”: western Szechwan, near Mao- chou, valley of Min River, 
alt. 1300-1800 m., Wilson 3182 & 3230. 
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Low prostrate shrub 0.3-2 m. tall; bark grey; leaves extremely small 
and narrow, subsessile, blades 20-35 mm. long, 3-9 mm. wide, narrow- 
oblong or elliptic-oblong, apex obtuse and apiculate, margin entire and 
slightly recurved, petioles 0-5 mm. long; inflorescences terminal or pseudo- 
terminal, on axillary short or long branches, single-flowered or few-flowered, 
umbellate or subumbellate, slightly pubescent; pedicels 3-8 mm. long; 
flower-buds oblong, 5—6 mm. long; flowers fragrant, polygamo-dioecious; 
sepals free, ovate, acute or obtuse, 2-3 mm. long, ciliate; petals 7-8 mm. 
long; filaments 4—4.5 mm. long; ovary slightly pubescent; capsules 
globose, slightly compressed, 6-8 mm. in diameter, 2-valved; valves thin, 
circular in outline; funicles very small, knob-like, distributed from the 
base to the middle of the placenta; seeds 8-10 per capsule, very small, 
pinkish black, irregular. 

WESTERN SZECHWAN: near Mao-chou, alt. 1000-1800 m., Wilson 
3152 (A, TYPE; fl.), 3230 (A, TyPE; fr.), 3232 (A); Tsing-chuan-fin Hsien, 
alt. 1100 m., Wang s. n. (A). 

The specimen Wilson 3232 bears flowers with short stamens; the fila- 
ments hardly surpass the body of the ovary, and the anthers are poorly 
developed. 

Pittosporum saxicola is very closely related to P. heterophyllum but 
differs from it in having extremely narrow and small leaves. It is said 
to be common in rocky places in arid parts of the valley of the Min River. 
It forms low scrub, with stems prostrate on the ground. 
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STUDIES IN THE BORAGINACEAE, XXI 
SINO-INDIAN SPECIES OF ONOSMA 


Ivan M. JOHNSTON 
Continued from page 225 


19. Onosma Waddellii Duthie, Kew Bull. 1912: 41 (1912).— Type 
from Lhasa, Tibet, ca. 3650 m. alt., Waddell. 

Plant with one to several slender stems arising from a slender dye-stained 
root, annual or biennial or sometimes perennial; stems erect to decumbent, 
1-3 dm. long, 1-3 mm. thick towards the base, simple or more commonly 
bearing slender ascending floriferous branchlets (1-8 cm. long) at least 
above middle, at times with pedunculate cymes in many of the leaf-axils, 
sparsely hispid (hairs ca. 1 mm. long, stiff, spreading, from thickened base) 
and abundantly strigulose (hairs 0.1-0.2 mm. long, mostly closely ap- 
pressed, mainly retrorse) ; leaves numerous, veinless, green above, strigulose 
and with scattered appressed coarse hairs with evident pallid bases, lower 
surface paler, abundantly strigulose; basal leaves usually not persistent at 
flowering time, narrowly oblanceolate, about 4-6 cm. long; middle stem 
leaves lanceolate, 2-5 cm. long, 4-7 mm. broad; cymes usually numerous, 
terminating stems and branches and frequently pedunculate in the upper 
axils, not forked, at anthesis 1—-1.5 cm. broad, at maturity becoming race- 
mose, 4—7 cm. long; peduncles slender, sparsely leafy, 3-5 cm. long; calyx 
5-7 mm. long, weakly accrescent at maturity, lobes lanceolate, 0.5—1 mm. 
broad, short hispid; pedicels 1-3(—5) mm. long; corolla blue, 10-15 mm. 
long, with a short tube ca. 2 mm. thick then expanding into a campanulate 
throat 5-8 mm. broad, outside inconspicuously strigulose or hispidulous on 
and directly below the lobes, elsewhere usually obscurely puberulent, inside 
glabrous except for the usually villose nectary; lobes triangular, 2.5 mm. 
broad, 1—-1.5 mm. long, margin revolute; throat outside moderately inflexed 
below the corolla-sinus; anthers 4-7 mm. long, coherent at base and sides 
to form a tube, partially to nearly completely exserted, affixed 1.5 mm. 
above base, base carried 2-5 mm. below level of corolla-sinus, sterile tips 
0.5-1 mm. long; filaments 5—7 mm. long, arising 3-4 mm. above corolla- 
base, decurrent base 2.5-3 mm. long, becoming swollen when moistened, 
frequently minutely papillate; nectary very narrow, 0.1 mm. high, lobulate, 
more or less villulose; style glabrous, 10-16 mm. long; nutlets 2.5 mm. 
long, somewhat lustrous, sparsely tuberculate and obscurely rugulose. 

TIBET: Lhasa, 12000 ft., Sept. 1904, Waddell (Ed, G, 1sotypgs) ; 
Lhasa, 12000 ft., open sandy banks, fl. clear bright blue, Ludlow & Sherriff 
9738 (G); near Drepung Monastery, Lhasa, 12000 ft., gravelly soil, fl. 
bright sky-blue, Ludlow & Sherriff 9000 (G); Singma Khangchung, 11500 
ft., F. S. Chapman 190 (Ed); Lilung, Tsangpo Valley, long. 93°54’, 10000 
ft., open grassy meadow, fl. very bright blue, Ludlow, Sherriff & Taylor 5702 
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(G); Tumnyen, long. 94°38’, common down Tsangpo Valley in sandy 
gravelly or dry places, fl. deep blue, 9500 ft., Ludlow, Sherriff & Taylor 5469 
(G); Gyala, Tsangpo Valley, long. 94°56’, 9300 ft., Ludlow, Sherriff & 
Taylor 7547 (G); Gyala, gorge of Tsangpo, 9000 ft., rocky open situations 
by river, very sandy soil, fl. sky blue, Ward 5965 (Ed, K); without locality, 
1884, King’s collector 363 (DD). 


19A. Onosma Waddellii var. brachylinum, var. nov. 


A varietate genuina differt filamentis conspicue brevioribus 2-3 mm. 
longis. 

TIBET: Kharta Valley, stony ground, 11500 ft., fl. deep blue, July 3, 
1922, E. F. Norton 312 (typz, Kew); Arun Valley, stony ground, 11000 ft., 
fl. pink, July 3, 1922, E. F. Norton 305 (K); Orpa near Kharta Shika, 11000 
it., July 7, 1923, L. R. Wager (K); north of Mt. Everest, 12-16000 ft., 
Aug. 1921, A. F. R. Wallaston 229, 231, and 232 (K). 

Onosma Waddellii is a well-marked species. In general appearance it 
most suggests O. multiramosum, O. adenopus and O. Farrerii, and probably 
has some relations with them. Compared with the latter O. Waddellii differs 
in its ample corolla with coarser lobes and less strongly pleated throat. The 
corolla also has a thinner texture and its outer surface has a distinctive 
very minute puberulence. The folded corolla in the mature flower-bud is 
noticeably stouter and less attenuate apically than in the species mentioned. 

The variety brachylinum comes from the northern base of Mt. Everest 
and accordingly from a part of Tibet to the southwest of that in which 
typical O. Waddellii is known. It differs from the typical variety not only 
in its very short filaments (2-3 mm., not 5-7 mm. long), but also in a 
number of less precise details. Noteworthy are its more spreading, fre- 
quently rather tawny, rather than pallid hairs, its proportionately broader 
leaves, and its slightly coarser cymes. These combine to make the variety 
brachylinum, as compared with var. typicum, appear slightly coarser, 
darker in color, and perceptibly less smooth and tidy in general appearance. 
Examination under the microscope reveals differences in the indument on 
the exterior surface of the corolla. The corolla of var. brachylinum is more 
abundantly and evidently puberulent, but less hispidulous than in zypicum. 
The two also show differences in the degree to which the anthers may 
protrude from the corolla. The anthers are wholly included or have only 
their tips exserted in var. brachylinum. In var. typicum the anthers are 
exserted usually for at least half their length. 


20. Onosma Farrerii, sp. nov. 

Planta cinerea fruticulosa radice et basi caulis ignota, fortasse perennis 
et laxe ramosa; ramis hornotinis gracilibus foliosis simplicibus vel apicem 
versus ramulis paucis brevibus floriferis donatis, 2-3 dm. longis basim 
versus ca. 2 mm. crassis, hispida (pilis rigidis robustulis adscendentibus 
vix abundantibus 0.5—1.3 mm. longis basi discoidea orientibus) et strigu- 
losis (pilulis 0.1-0.2 mm. longis retrorsis) ; foliis 1.5-3 cm. longis 2—4 mm. 
latis oblanceolatis enervatis scabris, in facie superiore hispidis (pilis 
adscendentibus rigidis 0.5-1 mm. longis basi discoidea orientibus) et 
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abundante strigulosis; in facie inferiore abundanter strigulosis; cymis 1-2 
cm. latis, maturitate ad 4 cm. longis; calyce subanthesi ca. 6 mm. longo, 
lobis 0.5-1 mm. latis, pedicello ad 6 mm. longo; corolla in alabastro 
rostrato-attenuata apicem versus obscure curvata; corolla sub anthesi 11- 
11.5 mm. longa coerulea, a basi 2—2.5 mm. crassa primo laeviter deinde 
(ca. 2.5 mm. supra basim) validioriter ampliata, sinus versus 3-5 mm. 
crassa, sub sinus supra medium plicata, extus antrorse strigulosis et 
minutissime puberulenta, intus (nectario excepto) glaberrima; antheris 8 
mm. longis basaliter lateraliterque cohaerentibus tubum formantibus, 1—1.5 
mm. supra basim affixis, apicibus sterilibus ca. 1 mm. longis, basibus 
1-2 mm. infra sinus corollae positis; filamentis 7 mm. longis a basi 0.3-0.5 
mm. lata sursum gradatim attenuatis, 3 mm. supra basim corollae orient- 
ibus, transverse arcuateque affixis, haud decurrentibus; nectario angustis- 
simo lobulato villuloso ca. 0.1 mm. alto; stylo glabro 13-15 mm. longo; 
nuculis ignotis. 

CHINA (southern Kansu): betw. Kiai Chow and Wen Hsien, very 
abundant on dry bank, Apr. 26, 1914, R. Farrer 3 (rypE, Gray Herb.). 

This species comes from southernmost Kansu and there, at about lat. 
33°, sets the northern limit for the genus in China. It appears to be related 
to O. sinicum, which ranges south of it, but is quickly separated by having 
the inner surface of the corolla and the filaments glabrous. Farrer, 
Jour. R. Hort. Soc. 42: 87 (1916) gives the following field notes concerning 
the type collection: “It fills all the torrid banks, in the torrid region of the 
Blackwater and the Nan Ho, with low clumped masses of narrow gray 
foliage, from which, in April, unfurl croziers of long pale-blue bugles, 
very pretty, but not large enough, and with the unfortunate notion of 
attempting a copy, at all points, of the supreme and inimitable Litho- 
Spermum graminifolium.” 


21. Onosma Thomsoni Clarke, Fl. Brit. India 4: 178 (1883).— Type 
from Banahal, southern Kashmir, 6000 ft., Tomson (“Onosma no. 
SNe 

Plant perennial, producing numerous somewhat fruticulose stems from a 
small loosely branched persisting fruticose caudex; stems of the year leafy, 
erect or ascending, 1.5-5 dm. long, 2-3 mm. thick towards base, simple or 
producing more or less elongate ascending leafy branches, abundantly 
villose or villose-hispid (hairs spreading 1-3 mm. long, white, slender) ; 
leaves numerous firm, veinless, frequently with strongly revolute margins, 
upper surface green, sparsely hispid (hairs pungent, stiff, usually ascending, 

arising from large white disks) and scantily strigulose (hairs 0.1-0.2 mm. 

long), lower surface white, minutely villulose or strigulose (hairs 0.1-0.2 

mm. long) and also abundantly villose (hairs 1-2 mm. long); leaves 

towards base of stem oblanceolate, as much as 5-10 cm. long and 5-10 

mm. broad, acute; middle cauline leaves usually narrowly lanceolate, 

2-5 cm. long, 2-9 mm. broad; cymes 1.5-3 cm. broad at anthesis, at 

maturity loosely racemose and 4—9 cm. long, frequently forked, terminating 
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the main stems and branches and occasionally arising on peduncles 2-3 
cm. long from the uppermost leaf-axils; calyx 8-11 mm. long, lobes 
lanceolate, densely villose or villose-hispid, pedicels 1-3 mm. long at 
anthesis, becoming 3-10 mm. long at maturity; corolla 10.5-12 mm. long, 
narrow, from a short tube 2—2.5 mm. thick expanding into an elongate 
throat 3-4.5 mm. thick, outside abundantly but minutely strigulose with 
mostly retrorse hairs, inside glabrous except for the nectaries, throat 
narrowly and tightly infolded below each corolla-sinus, lobes triangular 1.5 
mm. broad, 1 mm. long, tip loosely recurved; anthers 7-8.5 mm. long, 
united into a tube, long exserted, affixed 1.5-2.2 mm. above base, sterile 
tips 1-2 mm. long, base carried 1.5—3 mm. below level of corolla-sinus; 
filaments 6-7 mm. long, arising 3-3.5(—4) mm. above corolla base, subu- 
late, broadened near the base, attached transversely and arcuately, not 
at all decurrent; nectary very narrow, lobulate, ca. 0.1 mm. high, villulose; 
style 12-17 mm. long, glabrous; nutlets 2.5-3.5 mm. long, lustrous, 
obscurely rugulose or nearly smooth. 

Known only from northwestern India; ranging in the front ranges of 
the Himalayas from Garhwal (long. 78°30’) to Hazara (long. 73°30’), 
from 3000 to 7000 ft. alt. 

INDIA: Kalansa, Jaunsar, 5000 it., May 1896, J. S. Gamble 25771 (DD); 
rocks in Tons Valley, Jaunsar, above Thudyar, 3000-4000 it., May 4, 1895, 
Duthie 15569 (DD); Chakrata Hills, Bodyar-Simla road, 7500 ft., fl. white, 
May 29, 1936, C. E. Parkinson 7020 (DD); Bassahir, J. R. Drummond 
26013 (Ed); Tons Valley, Tehri-Garhwal, rocks, 3000-4000 ft., May 12, 
1897, and May 22, 1900, Duthie 19804 and 23934 (DD); Karole, Tons 
valley, 3000 ft., May 1895, J. S. Gamble 25420 (DD); Kagan Valley, 
Hazara, 7000 ft., May 13, 1896, Inayat 19479 (DD); Jabori, Saran range, 
Hazara, Aug. 1896, Inayat (DD); Kawai, Hazara, May 19, 1897,—no. 
22013 (DD); Dhanni to Tithwal, lower Kishenganga Valley, Kashmir, ca. 
3000 ft., R. R. Stewart 17371 (G); [“Bahahal, Kashmir”], 5000-7000 ft., 
T. Thomson 3 (G, ISOTYPE). 

I can suggest no very close relative for this very well marked species. 
In the transverse arcuate attachment of its filaments it resembles O. 
Farrerii, but is no more closely related to that species than to O. kypoleu- 
cum, the Indian species so long confused with it. 


22. Onosma bracteatum Wallich in Roxburgh, FI. Indica, ed. Carey, 

2: 13 (1824); DC. Prodr. 10: 66 (1846); Wallich, Numerical List 

26, sub no. 936 (1829); Clarke, Fl. Brit. India 4: 178 (1883).— 
Type from “Shree-nugur” [Srinagar, Kumaon], Kamroop. 

Onosma macrocephala D. Don, Prodr. Fl. Nepal. 99 (1825) and Gen. 
Syst. 4: 316 (1838).—A renaming of O. bracteatwm Wall. 

Perennial with several simple stems arising from a coarse persisting 
cluster of basal leaves; herbage coarsely villose-hispid and also minutely 
villulose, coarse hairs moderately stiff 1.5-4 mm. long, mostly arising from 
thickened bases, frequently somewhat tawny, short hairs straight, spreading 
or retrorse, 0.2—0.6 mm. long; stems 3-5 dm. tall, becoming 4-6 mm. thick, 
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leafy; leaves usually with some evident veins, the upper surface green, 
hispid, and scantily villulose, the coarse hairs with conspicuous pallid bases, 
the lower surface with a pallid villulose indument, scantily hispid; basal 
leaves persisting at anthesis, 12-30 cm. long (including the winged petiole 
3-4 mm. wide and 6-8 cm. long), blade 15-35 mm. wide, gradually nar- 
rowed towards both ends, apex acute; middle cauline leaves lanceolate, 
6-8 cm. long, 1—2.7 cm. wide, base rounded and broadly sessile, apex acute; 
inflorescence a pallid abundantly villose coarse terminal glomerate cluster, 
4-10 cm. broad at anthesis and very dense, eventually 10-20 cm. broad, 
becoming less dense and revealing the crowded densely flowered forked 
individual cymes of which it is composed; bracts lanceolate, their acumi- 
nate tips slender and very prolonged; calyx abundantly and conspicuously 
white villose (hairs 1-5 mm. long), at anthesis 15-18 mm. long and borne 
on a pedicel 3-5 mm. long, at maturity about 20 mm. long and sup- 
ported by a pedicel 8-12 mm. long; calyx-lobes linear, very slender, white 
villose; corolla (blue, fide Duthie) 13-17.5 mm. long, equaling the calyx- 
lobes or much surpassed by them, 6—7 mm. thick below the sinus, 3 mm. 
thick at base, outside villose above the middle, inside glabrous except on 
the nectary; corolla-lobes triangular, 2-3 mm. broad, 1—-1.5 mm. long, 
weakly revolute, apex not sharply acute; anthers 6—7 mm. long, coherent 
at base only, attached 1.5—2 mm. above base, carried 6-7 mm. below the 
level of the corolla-sinus, sterile tip weakly developed, 0.5—0.8 mm. long, 
filaments 2—2.5 mm. long, attached 5.5—6.5 mm. above corolla-base, decur- 
rent base swollen, fusiform, 3.5-4 mm. long, marked by fusiform depres- 
sions on the outside of corolla; nectary evident, a weakly lobed collar, 
densely villose on inner side; style 9-13 mm. long, glabrous; nutlets gray, 
angulate, coarsely rugose and tuberculate, 4-4.5 mm. long. 

Himalaya of Garhwal and Kumaon (long. 79°—81° E.); reported from 
Kashmir. 

INDIA: Chalck, Byans, 11-12000 ft., July 23, 1886, Duthie 5824A (DD): 
Palang Gadh,, Byans, 11-12000 ft., July 21, 1886, Duthie 5824 (DD); 
Duktin, Darma Valley, Kumaon, Sept. 7, 1900, Inayat 24757 (DD, K); 
Nipchang Valley, Darma, 14-15000 ft., Aug. 31, 1881, Duthie 3193 (DD); 
Ralam Valley, Kumaon, Aug. 18, 1900, Inayat 24755 (DD); Shafa udyar, 
Ralam Valley, Aug. 19, 1900, Inayat 24756 (DD, UC); Ralam, 11000 
ft.. Strachey & Wéinterbottom (G); near Kauri Pass, Brit. Garhwal, 
12-13000 ft., Sept. 8, 1886, Duthie 4230 (DD); Jumnotri, Tehri-Garhwal, 
1877, Native Collector (DD). 


NEPAL: Nampa Gadh, 11-12000 ft., July 26, 1886, Duthie 5824 bis 
(Dy) 

A very distinct species and one lacking any obviously close relatives. 
Among its notable features are its broad, frequently somewhat triple- 
veined bicolored leaves, its very attenuate bracts, and its very slender 
villose linear calyx-lobes which equal or much surpass the corolla. The 
type of the species has not been seen. The original description, however, 
leaves no doubt as to its identity. It was originally given as collected at 
“Shree-nugur by Kamroop.” Wallich also spelled the locality “Srinuggur.” | 
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Don in describing O. macrocephala from a duplicate of the same collection 
cited the collection-locality as “Sirinagur.” All these location-names 
appear to refer to Srinagur in Kumaon, a locality about fifty miles easterly 
from Dehra Dun. The specimens probably came from the high mountains 
lying to the north or northeast of the locality. 


23. Onosma Hookeri Clarke, Fl. Brit. India 4: 178 (1883).— Type 
from Sikkim, Hooker. 


Perennial; indument hispid or hispid-villose and also minutely hispidu- 
lous or villulose, coarse hairs 2-5 mm. long, minute hairs less than 0.3 mm. 
long; stems several 1—4.5 mm. long, arising from a cluster of persisting 
leaves, unbranched, hispid or hispid-villose (hairs tending to be somewhat 
tawny), minute hairs usually scanty; leaves firm, thickish, margins 
revolute, midrib very prominent, upper surface usually with very scanty 
minute hairs, loosely appressed hispid or -hispid-villose, the hairs usually 
with thickened bases, the lower surface usually pallid with a.felt-like indu- 
ment composed of very abundant minute hairs, coarse hairs usually very 
scattered and most abundant along the midrib, only rarely becoming 
abundant and clothing the surface; basal leaves oblanceolate, 5-15 (or 
rarely 20) cm. long, 5-15 mm. broad, usually acute; middle cauline leaves 
lanceolate or lance-linear, 3-12 cm. long, 3-15 mm. broad, base obtuse or 
rounded, apex acute; cymes usually terminal and solitary, rarely accom- 
panied by a second smaller one produced from the uppermost leaf-axil, 
simple or forked, at anthesis 3—6 cm. broad, in fruit elongating but remain- 
ing densely flowered and becoming at most only 8 cm. long; bracts nar- 
rowly lanceolate or subulate, not conspicuous, appressed; calyx 12-22 mm. 
long, lobes subulate, hispid or hispid-villose or both, pallid or slightly 
tawny; pedicels 2-10 mm. long; corolla 16-28 (usually 19-26) mm. long, 
blue to purple or red, usually evidently bluish when dry, 5-12 mm. thick 
below the level of the sinus, 2-3 mm. thick at the very base, outside evi- 
dently appressed villose or villulose; anthers coherent at the very base, 
5.5-8 mm. long, affixed 2 mm. above base, base held 5-9 mm. below the 
level of the sinus, sterile tip short ca. 0.5 mm. long; filaments linear, 3.5—-6 
mm. long, arising 9-19 mm. above base of corolla and hence slightly above 
the middle of the corolla, base conspicuously decurrent forming an elevated 
ridge 7-15 mm. long; nectary villose on the inner surface; style 22-30 mm. 
long, glabrous; nutlets ca. 3 mm. long, more or less rugose. 

Known from Sikkim and Bhutan and adjoining Tibet. 

SIKKIM: without locality, Hooker no. 2 (G, tsorype); Llonok, 15000 
ft., Aug. 4, 1909, Smith & Cave 2110 (DD). 

BHUTAN: Philey La, Tibet border, long. 89°30’, 14000 ft, R. E. 
Cooper 3464 (Ed); Lingshi Timpu, long. 89°30’, 13000 ft., Rk. E. Cooper 
1596, 1823, and 1745 (Ed). 

TIBET: Koo-ma-py-a, Chumbi, fl. bluish red, July 29, 1884, King’s 
Collector 617 (DD); Rudarg, Chumbi and Phari, fl. dark red, July 1879, 
Dungboo (DD); You-so near Chumbi, fl. purple, root used as dye, June 
29, 1882, Dungboo (DD); Cho-leh-lay near Chumbi, fl. reddish blue, . 
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July 3, 1878, Dungboo (DD); Linji La, 17000 ft., July 5, 1939, Gould 
2295 (DD); Tuna to Dochen, 14000 ft., Aug. 7, 1936, F. S. Chapman 716 
(DD). 
23A. Onosma Hookeri var. intermedium, nom. nov. 
Onosma Hookeri subsp. Wardii Stapf, Bot. Mag. 155: t. 9254 (1931).— 
Type from Lake Pasum, Tsangpo Valley, eastern Tibet, Ward. Not 
O. Hookeri var. Wardii W. W. Smith (1916). 

Corolla 24-28 mm. long, anthers 8-9 mm. long; filament 4-6 mm. long, 
borne at middle of corolla 12-14 mm. above its base; cymes becoming more 
loose at maturity, its bracts not secund but rather divaricate or reflexed. 

Known only from eastern Tibet. 

TIBET: Pasum Lake, long. 94°, rocky slope, 10-11000 ft., fl. violet, 
Ward 6115 (Ed); Nyarlu, Gyamda Chu, long. 94°09’, 9800 ft., corolla 
purplish blue, pink at base, grass in open pine forest, Ludlow, Sherriff & 
Taylor 6814 (G); Longong, long. 93°47’, grass-covered cliff-ledges, corolla 
rich dark blue, turns bluish pink later on; style crimson above middle, white 
below, Ludlow, Sherriff & Taylor 5510 (G). 


23B. Onosma Hookeri var. longiflorum Duthie ex Stapf, Bot. Mag. 
155: sub tab. 9254 (1931). 

Onosma longiflorum Duthie, Kew Bull. 1912: 40 (1912).— Type material 

from Gyantze, Walton 57 & 1561; Lhasa, ca. 3650 m., Waddell. 

Corolla very elongate, 31-33 mm. long, bearing its filaments well above 
the middle; anthers 7-9 mm. long; filaments 4-7 mm. long, borne 
18-20 mm. above base of corolla. 

TIBET: Lhasa, open rocky slopes, 12000 ft., fl. reddish purple, Ludlow 
& Sherriff 9572 (G); Hills north of Lhasa, 13500 ft., among boulders, fl. 
iridescent pinkish purple, Ludlow & Sherriff 8687 (G); Nyenchengtang 
La, 4 days northwest of Lhasa, 13-14000 it., cliff ledges, fl. dark red to 
dark blue, Ludlow & Sherriff 9649 (G); Gyantze Hills, dry ground, July 
13, 1907, H. M., Stewart (Ed). 

A readily recognized species which has three geographic variants differ- 
ing in length of corolla and in the position on the corolla at which the 
filaments arise. 


24. Onosma dichroanthum Boiss. Diag. ser. 1, 11: 107 (1849).— 
“Hab. in Iberia prope Baku (Meyer!) Persia boreali in monte 
Demawend prope Ask, Kotsch. no. 383.” 

Onosma setosum var. dichroanthum Boiss. Fl. Orient. 4: 181 (1879); 

Lipsky, Acta Hort. Petrop. 26: 499 (1910). 

Plant biennial or a very short-lived perennial, conspicuously bristly and 
also very minutely hispidulous; coarse hairs abundant, grayish, spreading, 
2-4 mm. long and (particularly on the upper leaf-surface) arising from a 
bulbose base; minute hairs abundant, commonly 0.1-U.2 mm. long; stems 
usually several, erect or ascending, branching above the middle, 3-7 mm. - 
thick towards the base; basal leaves usually dried up at anthesis, clustered, 
10-20 cm. long, 4-15 mm. broad, linear or linear-oblanceolate; middle 
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cauline leaves linear to oblance-linear, 4-15 mm. broad; bracts (especially 
the lowermost) distinctly lanceolate; cymes S—6 cm. in diameter at anthesis, 
frequently forked, at maturity becoming a unilateral raceme 10-15 cm. 
long, borne terminal on the main stem and usually also on leafy branchlets 
produced from a few to many of the upper leaf axils; calyx 15-25 mm. 
long at anthesis, at maturity becoming 25-30 mm. long, pedicel at first 
about 5 mm. long, later becoming 10-15 mm. long, calyx-lobes linear or 
lance-linear; corolla yellow, 25-33 mm. long, base 2.5-3 mm. thick, 
gradually expanding upwards and becoming 10 mm. thick just below the 
level of the sinus, except for a tuft of hairs near the tip of the lobes, 
glabrous or practically so, lobes deltoid 2.5—4.5 mm. broad, recurving; 
anthers 9-12 mm. long, coherent at the base, attached 2.5—-4 mm. above 
base, sterile tip 1-1.5 mm. long, base carried 8-12 mm. below level of 
corolla-sinus; connective swollen, muriculate; filaments linear, 3.5—4.5 mm. 
long, arising 17-20 mm. above corolla-base, usually evidently decurrent for 
about 10 mm.; nectary glabrous, collar-like or somewhat lobed, 0.3-0.8 mm. 
high; style glabrous, 25-33 mm. long; nutlets 4-5 mm. long, lustrous, pale, 
smooth or somewhat roughened. 

INDIA: Waziristan, A. M. Harriah (DD); Chitral District, 1896, H. 
Hamilton (DD); Chitral District, 1894, F. E. Younghusband (DD); 
Chitral, 4900 ft., June 2, 1895, Harriss (DD); Guirat to Chitral, 4700 ft., 
May 31, 1895, Harriss (DD); Broz, 8500 ft., fl. yellow shaded to orange 
brown in age, June 6, 1895, Harriss (DD); Drosh, Chitral, 4500 ft., 1908, 
Toppin 110 (K); Shinnak, Kurrum Valley, Apr. 1879, Aitchison 28 (G, 
DD); Kurrum Valley, Para Chenar, Apr. 14, 1894, Harriah (DD); Kur- 
rum Valley, June 3, 1879, Harriah (DD); Kaghusi, Gilgit Exped., 5500 it., 
June 30, 1881, Dr. Giles 375 (DD); Shinkiyari, Hazara, June 3, 1899, 
Inayat (DD). 

AFGHANISTAN: Badghis, fl. yellow turning bright orange, May 23, 
1885, Aitchison 550 (DD, G). 

BALUCHISTAN: - Ziarat, 7000 ft., plant erect 1.5 ft. tall, fl. yellow, 
H. Santapau 6449 (G); Kawas Pangi, 6000 ft., Apr. 30, 1893, 4. V. Munro 


ton, 1900, Sintenis 212 (Missouri); Marghelan, Ferghana Dist., Dessiatoff 
489 (G); Turka, Atren Valley, Tashkent Dist., Barodin 42 (G); Pishpek 
Dist., Tsinserling & Sviachintzev 164 (G); Apsheron Peninsula (east of 
Baku) near Shuvelyany, marine sand, 1930, Kariahin (G). 

Among all our species this is the only one which ranges far beyond our 
borders. Its nomenclature and its delimitation must be considered tenta- 
tive until its representatives west and northwest of our area are given 
detailed study. The type of O. dichroanthum Boiss. and, also, of the 
apparently synonymous O. caspicum Gruner, Bull. Sov. Nat. Moscou 
401: 441, t. 9a (1867), came from the vicinity of Baku in Transcaucasia. 
I have seen only one collection from that general locality. It agrees 
reasonably well with the original descriptions of the species mentioned 
and furthermore is so similar to plants of our area that I am content to 
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treat them as conspecific under the name O. dichroanthum. This plant 
from the Apsheron Peninsula differs from the more easterly material in only 
one notable detail. Its anthers are free. They are not basally coherent as 
is universally the case among all other specimens of the species I have 
dissected. 

Boissier, and also Lipsky, treated O. dichroanthum as a variety of 
O. setosum Ledeb. The latter was based on collections from near Astrakan 
and has its closest relations in middle and southern Europe among the 
immediate relatives of true O. echioides L., and particularly with O. Visianiu 
Clem. of Roumania. It differs from our plant in having more elongate 
filaments borne at the middle of the shorter and stouter corolla. Further- 
more, like O. Visianii, but unlike O. dichroanthum, the base of the calyx 
becomes slightly indurate as well as somewhat glabrescent at maturity. 


25. Onosma pyramidale Hooker, Bot. Mag. 14: t. 6987 (1888).— 
Type grown at Kew from seeds sent by Duthie in 1885 and almost 
certainly gathered by him in the Kali Valley, Kumaon, in 1884. 


Plant probably biennial; stems several, 2-6 dm. long, erect or ascending, 
2-5 mm. thick towards the base, bearing floriferous branchlets (up to 
10 cm. long) from the upper axils, younger parts hispid (hairs slender, 
spreading, cinereous, 1—2.5 mm. long); leaves numerous, usually drying 
dark, veinless, upper surface appressed hispid (hairs 1-2 mm. long), dotted 
with pallid hair-bases, lower surface paler and less hairy; basal leaves 
oblanceolate, 1-2 dm. long, usually drying up before anthesis; middle 
cauline leaves lanceolate, acute, 5-8 cm. long, 8-15 (—22) mm. broad; 
cymes relatively loose at anthesis, 2-3 mm. broad, simple or forked, ter- 
minal on the main stems and on the leafy branchlets from upper axils, 
at maturity becoming racemose, loose, up to 10 cm. long; bracts lanceolate, 
attenuate; calyx 8-11 mm. long, lobes lance-linear, 0.7-1.7 mm. broad, 
acute, hispid and hispidulous; pedicels very slender, 5—20 mm. long, spread- 
ing, hispid; corolla red (‘bright scarlet fading to lilac’’), 11-13 nim. long, 
barrel-shaped, broadest near the middle, 6-8 mm. thick, base 2 mm. broad, 
mouth 4-6 mm. broad; lobes 1.8—2 mm. broad, ca. 1 mm. long, recurved; 
corolla outside very minutely hairy (hairs both antrorse and retrorse), 
inside with a hairy nectary and villose on the filament-bases but otherwise 
glabrous; anthers 4-4.5 mm. long, joined at base only, base carried 
4—4.5 mm. below level of corolla-sinus, affixed 0.5-0.7 mm. above base, 
sterile tip ca. 0.5 mm. long; filaments 5—6 mm. long, mostly subulate and 
glabrous but just above base thickened, geniculate and densely villose, 
arising 1.7-2.5 mm. above corolla-base, not distinctly decurrent; nectary 
very narrow, somewhat toothed, hairy; style 10-12 mm. long, glabrous, not 
exserted; nutlets 1.5-2 mm. long, dark colored, lustrous, obscurely rugose. 

Indian Himalayas just west of Nepal border. 

INDIA: Kali Valley, Byans, 9-10000 ft., rocks, fl. crimson, July 17, 
1886, Duthie 5827 (DD); Kali Valley, 8-9000 ft., fl. crimson, Sept. 16, 
1884, Duthie 3194 (DD, Ed); Budhi, Kali Valley, Sept. 14, 1900, Inavat 
24752 (DD, UC); Malpagarh, Kali Valley, Sept. 15, 1900, Inayat 24753 
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(DD); between Shirkha and Sosa, 9-10000 ft., fl. crimson, Sept. 19, 1884, 
Duthie 3194 (DD); Sosa, Kali Valley, Sept. 17, 1900, Inayat 24754 (GDI): 
Palang Gadh, Byans, 9-10000 ft., July 19, 1886, Duthie 5827 (DD); _ betw. 
Lamari and Budhi, Byans, fl. carmine, July 18, 1886, J. R. Reid (Ed). 

This remarkable species is known only from Kumaon in the Himalayan 
valleys just west of the Nepal boundary. In the account of his explorations 
in 1884, Duthie, Gard. Chron. n. s. 25: 456 (1886), mentions its discovery 
on Sept. 16 and notes it as an “Onosma sp., a handsome Boraginaceous 
plant with bright crimson flowers . . . , common on the rocks above 
Lamari.” Its red barrel-shaped corollas quickly distinguish it from all 
other congeners. It has no close relatives. The corolla gradually swells 
from the base, becoming broadest near the middle and then gradually 
contracts towards the mouth. It has no inflexures below the sinus, nor 
does it have any puffed-out ribs nor any recesses on the outer surface in 
the vicinity of the filament-attachments. Although the barrel-shaped 
corolla suggests those of O. bicolor and its relatives, the resemblance is 
‘superficial. Furthermore, the filaments of O. pyramidale, geniculate and 
densely villose at the base, and also its divided calyx, are so different 
from those of O. bicolor and relatives that direct relation between our 
plant and the latter seems highly improbable. 


26. Onosma mertensioides, sp. nov. 

Planta 15-35 cm. alta; indumento adpresso haud denso; pilis adscen- 
dentibus 0.8-1.3 mm. longis gracilibus; caulibus basim versus ca. 3 mm. 
crassis erectis vel arcuate adscendentibus sub inflorescentiam non ramosis 
sparse foliatis pilis e basibus bulbosis orientibus obsitis; foliis costatis sed 
enervatis firmis, supra pilis e basi bulbosa orientibus donatis, subtus pal- 
lidioribus pilis gracilioribus donatis; foliis basalibus 5—8 mm. longis 7-10 
mm. latis oblanceolatis; foliis caulinis medionalis oblongo-lanceolatis 5 cm, 
longis 8-10 mm. latis; cymis simplicibus 1-2 apice caulis approximatis, 
maturitate racemosis 10-12 mm. longis; bracteis lanceolatis basi abrupte 
rotundis; calyce sub anthesi 5-10 mm. longo, lobis linearibus 0.5—1 mm. 
latis; calyce maturitate 10-13 mm. longo, lobis lanceolatis 1—1.5 mm. latis 
hispidulis; pedicellis ad anthesi 3-5 mm. longis mox 10-14 mm. longis; 
corolla (in sicco caerulescenti) 16-17 mm. longa calyce duplo longiore a 
basi 2.5-3 mm. crassa sursum gradatim ampliata apicem versus 7—9 mm. 
crassa extus dense antrorseque pubescenti intus sub ‘lobos sparse incon- 
spicueque strigulosa; lobis corollae 3-3.5 mm. longis 1.5-2 mm. latis 
recurvis; antheris 7—7.5 mm. longis basi cohaerentibus 1.5-2 mm. supra 
basim affixis, basibus 6.5-8 mm. sub sinus corollae positis, apicibus 
sterilibus ca. 1 mm. longis; filamentis subulatis 4-5 mm. longis 5—6 mm. 
supra basim corollae affixis, basibus decurrentibus 3 mm. longis crassius- 
culis parte inferiore tumidis; nectario angustissimo ad 0.2 mm. alto lobulato 
villoso; stylo glabro ca. 19 mm. longo; nuculis ignotis. 

CHINA (Sikang): between Baurong and Tachienlu, via Hadjaha, 
May-June, 1929, Herbert Stevens 483 (Typr, Gray Herb.). 

A very well marked species for which I can suggest no very close rela- 


tives. 
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27. Onosma limitaneum, sp. nov. 

Planta hispidissima; pilis majoribus conspicuis abundantibus 2-4 mm. 
longis saepe e basibus bulbosis orientibus; pilis minoribus erectis ad 0.1 mm. | 
longis inconspicuis; caulibus solitariis “Gl pluribus e radice palari 3-7 mm. 
crasso purpureo-tincto ut videtur perenni erumpentibus erectis vel ad- 
scendentibus simplicibus vel supra medium ramulis fertilibus gestis basim 
versus 2-5 mm. crassis; foliis firmis crassiusculis enervatis facie superiore 
pilis rigidis e basi bulbosa erumpentibus dense armatis; foliis basalibus 
oblanceolatis 2-6 cm. longis 5-10 mm. latis sub anthesi plus minusve 
persistentibus; foliis caulinis oblongis vel lanceolatis; cymis ad anthesin 
densis 2—2.5 mm. crassis mox 4—7 mm. longis densifloris, bracteis lanceolatis 
acutis inconspicuis; calyce sub anthesi 8-10 mm. longo 1-2 mm. longe 
pedicellato, maturitate 10-12 mm. longo 3-5 mm. longe pedicellato, lobis 
linearibus extus hispidis intus conspicue abundanterque villosis; corolla 
(8—) 10-12 mm. longa angusta subcylindracea, basi 2 mm. crassa, apicem 
versus 3—5 mm. crassa, extus supra medium vel solum lobis puberulenta, 
lobis deltoideis 1.5 mm. latis recurvatis; antheris 4-5 mm. longis basi 
cohaerentibus saepe 1.5(1.3-2) mm. supra basim affixis, basibus 4-5 mm. 
sub sinus corollae positis, apicibus sterilibus 0.5-0.9 mm. longis; fila- 
mentis (2—)2.5 mm. longis, (3.5—)4 mm. supra basim corollae affixis, basi 
0.3-0.8 mm. latis transverse arcuateque affixis sursum gradatim attenuatis 
deorsum vix decurrentibus; nectario 0.1-0.5 mm. alto sparse villuloso vel 
subglabro; stylo 9-12 mm. longo glabro; nuculis 3-4 mm. longis laevibus 
nitidis. 

BALUCHISTAN: Sin Kachh, May 12, 1897,—no. 20600 (DD); 
Kharwande, June 7, 1897,—no. 20600B (DD); Gastoi, May 28, 1897,— 
no. 20600A (DD); Mina Bazaar, alt. 4800 ft., May 11, 1896,—no. 15928 
(DD); Fort Sandemann, 4600 ft., May 16, 1896,—no. 18927 (tTyPr, 
Dehra Dun); Gival, 5-6000 ft., May 6, 1893, 4. V. Monro (DD); _ Gival, 
6000 it., Apr. 27, 1888, J. H. Lace 3794 (DD). 

INDIA (Northwest Frontier): Waziristan, native collector 15804A 
(DD); Shinnak to Kuram, Kurrum Valley, Apr. 1879, Aitchison (DD). 


27A. Onosma limitaneum var. parviflorum, var. nov. 


A varietate genuina differt floribus minoribus; corolla 7-9 mm. longa 
extus puberulenta basi 1.5—2 mm. crassa sinus versus 2—3 mm. crassa, lobis 
triangularibus 0.8-1.2 mm. longis; antheris 2.5—3 mm. longis 0.5—0.7 supra 
basim affixis; filamentis 1.5-2 mm. longis 3 mm. supra basim corollae 
affixis; stylo 5.5—-6.5 mm. longis. 

AFGHANISTAN: without locality, Griffith 5949 (rypr, Gray Herb.; 
IsoOTYPE, DD). 

PERSIA: without locality [? Ispahan], Derderian (G). 


27B. Onosma limitaneum var. majus, var. nov. 


A varietate genuina differt floribus robustioribus; corolla 15-17 mm. 
longa extus (costa loborum sparse hispidulosa excepta) glabra, basi 2—2.5 
mm. crassa, sinus versus 5-6 mm. crassa, lobis triangularibus 1.5 mm. 
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longis; antheris 5.5-6.5 mm. longis, 1.5-2 mm. supra basim affixis; fila- 
mentis 3.5—4 mm. longis, 6-8 mm. supra basim corollae affixis. 

AFGHANISTAN: without locality, Griffith 5946 (rypE, Gray Herb.). 

BALUCHISTAN: without locality, Stocks 997 (DD). 

Closely related to O. stenosiphon Boiss. and formerly confused with it. 
Readily separated from Boissier’s species by having the filaments borne 
not at the middle of the corolla but rather distinctly below it. Onosma 
stenosiphon was based on plants from north-central Persia. Its type collec- 
tion has corollas 14.5-15 mm. long which are minutely hispidulous outside. 
The anthers are 5 mm. long and attached 1.7 mm. above the base. The 
filaments are 1.7—2 mm. long and arise 7-7.5 mm. above the corolla-base. 
As compared with those of O. limitaneum the filaments of O. stenosiphon 
are not only attached higher in the corolla but are also proportionately 
only half as long. The base of the anther is held about opposite the fila- 
ment-attachment, not opposite the middle of the filament as in O. limitan- 
eum. 


28. Onosma cingulatum W. W. Smith, Notes R. Bot. Gard. Edinburgh 
9: 112 (1916).— Type from plateau near Chaotung, northeastern 
Yunnan, Maire 296. 

Plant 7-15 dm. tall, very bristly with abundant stiff tawny hairs 1-3 mm. 
long, also abundantly though inconspicuously villulose; stems erect, simple 
below, 4-10 mm. thick, above the middle producing numerous floriferous 
branches 1-2 dm. long; basal leaves and lower cauline leaves unknown; 
middle cauline leaves lanceolate, 4-8 cm. long, 1-2 cm. broad, occasionally 
showing a few obscure veins, base sessile and rounded to acute, apex 
acute; cymes produced abundantly, paniculately displayed, at anthesis 
2-3 cm. broad, at maturity lengthening and loose becoming racemose and 
4-6 cm. long; calyx 7-9 mm. long at anthesis, 12-15 mm. long in fruit, 
lobes narrow; pedicels very slender, 5—15 mm. long; bracts lanceolate; 
corolla pink, 9.5-10.5 mm. long, gradually expanding from the base up- 
wards, 5.5-8 mm. broad, appressed hairy outside, inside glabrous except 
for the villose nectary; anthers 4—4.5 mm. long, coherent at the base, affixed 
1 mm. above base, base carried 5-6 mm. below the level of the corolla. 
sinus, sterile apex ca. 0.7 mm. long; filaments 2-2.5 mm. long, subulate, 
arising 2—2.5 mm. above corolla-base, with thickened decurrent base ca. 1 
mm. long; nectary very narrow, somewhat lobed, 0.5 mm. high or less, 
villose; style glabrous, 7-9 mm. long, not exserted; nutlets 2.5 mm. long, 
lustrous, dusky, obscurely punctate and verrucose. 

Known only from northeastern Yunnan. 

YUNNAN: “patures des plateaux 4 Tcha-ho,” 2800 m. alt., 1914, Maire 
296 (typk, Ed); without locality, plant 19 dm. tall, Maire 892 (Ed, G). 

The basal structures of this very well marked species are unknown. Very 
likely, however, the plant is a biennial with a single stiff erect stem pro- 
ducing numerous floriferous branchlets above its middle. 
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29. Onosma Tsiangii, sp. nov. 

Planta ut videtur erecta biennis saltem 1 mm. alta; caule medium versus 
6—7 mm. crasso cinereo ramulos floriferos graciles adscendentes 7-12 cm. 
longos proferente pilis erectis sparsis 1-1.5 mm. longis basi bulbosa 
erumpentibus et pilulis abundantibus retrorse-adscendentibus praedito; 
foliis caulinis medionalibus lanceolatis 5-9 mm. longis 15-20 mm. latis 
firmis cinereis basi late sessilibus rotundis, apice acutis, facie superiore 
pilis abundantibus adpressis 1-2 mm. longis e basi pallida discoidea erum- 
pentibus et pilulis 0.1-0.2 mm. longis sparsissimis donatis, facie inferiore 
subvelutinis pilulis 0.1-0.2 mm. longis erectis abundantissimis et pilis 
robustioribus sparsis obsitis evidenter nervatis; cymis eis ejusdem ramuli 
solum cognitis 1-3 cm. latis simplicibus vel furcatis; bracteis 3-6 mm. 
longis lanceolatis inconspicuis; calyce 9 mm. longo, lobis ca. 1 mm. latis 
lanceo-subulatis; pedicello gracili 7-11 mm. longo; corolla purpurea (in 
sicco brunnescenti) 11 mm. longa a basi 2 mm. crassa sursum gradatim 
ampliata apicem versus 7 mm. crassa, extus supra medium dense antrorse- 
que pallido-strigulosa; antheris 5.5 mm. longis, basi cohaerentibus ca. 
1.5 mm. supra basim affixis, basibus 4-5 mm. infra sinus corollae positis, 
apicibus sterilibus ca. 0.5 mm. longis; filamentis 4 mm. longis a basi 
0.5 mm. latis sursum attenuatis ca. 3.5 mm. supra basim corollae affixis, 
basibus decurrentibus ca. 1 mm. longis tumidis pilulis adpressis sparse 
donatis; nectario 0.5-1 mm. alto intus dense villoso; stylo 11-12 mm. 
longo infra medium pilulis adpressis sparsis donatis; nuculis ignotis. 

CHINA (Yunnan): Tai-hwa-shan, Kunming, along shady trail, 2000- 
2300 m. alt., fl. deep purple, July 20, 1933, Y. Tsiang 11201 (TypE, Gray 
Herb.). 

Of this well-marked species I have seen only a section of the midstem 
which bears middle cauline leaves and numerous leafy axillary branchlets 
terminated in cymes. The plant probably has a habit similar to that of 
O. cingulatum. 


30. Onosma verruculosum, sp. nov. 


Planta gracilis; radice et base caulis ignotis; caulibus ut videtur ca. 
5 dm. longis gracilibus 2-3 mm. crassis supra medium ramulis adscendenti- 
bus 10-15 cm. longis donatis, indumento sparso donatis, hispidis et 
hispidulis; pilis majoribus sparsis rigidulis patentibus 2-3 mm. longis 
e basi bulbosa orientibus; pilulis abundantioribus rigidulis contortis vel 
retrorse adpressis 0.1-0.4 mm. longis; foliis adpresse hispidis et antrorse 
minuteque strigulosis (pilis majoribus rigidis 1-2 mm. longis e basi 
discoidea orientibus; pilulis valde adpressis ca. 1 mm. longis), facie 
superiore viridis, facie inferiore obscure venosis pallidioribus; foliis in- 
ferioribus oblanceolatis ad 8 cm. longis; foliis superioribus lanceolatis 
5-7 cm. longis 7-9 mm. latis apice acutis basi acutis obtusisve; cymis sub 
anthesi 1.5-2 cm. latis simplicibus vel furcatis, maturitate elongatis se- 
cundis racemosis ca. 6 cm. longis; calyce 6-7 mm. longo, tubo cupuliformi, 
lobis cuneatis 3.5—4 mm. longis basi 1.5—2 mm. latis acutis costatis hispidis; 
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pedicello 2-8 mm. longo; corolla coerulea 14-15 mm. longa utroque con- 
tracta basi 1.5 mm. crassa, apice 2-3 mm. crassa, parte medionali 24 
subcylindracea sursum leviter ampliata ad 10 mm. supra basim 5—7.5 mm. 
crassa, extus sparse minuteque retrorse-strigulosa supra medium sub lente 
evidenter verruculosa, a fundis sinuum usque ad medium tubi 5-sulcata, 
infra medium costis 5 inflatis et areolis 5 planis ellipticis 4 mm. longis 
(apice haud invaginatis) ornata; lobis minutis recurvis ca. 1 mm. latis; 
antheris 4.5 mm. longis basi cohaerentibus ca. 1 mm. supra basim affixis 
inclusis, basibus ca. 4.5 mm. sub sinus corollae positis, apicibus sterilibus 
0.7 mm. longis; filamentis 4.5-5 mm. longis subulatis 4-4.5 mm. supra 
basim corollae affixis basi 1-2 mm. latis, duobus symmetricis medio- 
nervatis transverse arcuateque affixis, ceteris asymmetricis (nerviis ex- 
centricis donatis), duobus oblique et uno verticaliter affixis et plus minusve 
decurrentibus, omnibus villulosis; nectario 1-1.3 mm. alto sparse villuloso; 
stylo ca. 15 mm. longo glabro; nuculis 2.5 mm. longis brunneis tuberculatis 
et minute abundanterque papillatis. 

NEPAL: Tatey, 9000 ft., fl. blue, 1930, Lall Dhwog 161 (ryvexr, Edin- 
burgh). 

A well-marked species having general relations not only with O. bicalor 
but also with O. lycopsioides and its allies. From O. bicolor and related 
species of the middle Himalayas it is distinguished by its relatively large 
corollas. The narrow, less firm leaves, smaller calyx, and the propor- 
tionately more elongate, more protrudent, verruculose corollas of thinner 
texture all distinguish O. verruculosum from O. lycopsioides and its close 
relatives. The type of our species lacks the basal parts of the plant. If we 
may judge from its slender stems, the root is probably a weak one, perhaps 
similar to that of O. bicolor. 


31. Onosma Borii Fischer, Kew Bull. 1940: 38 (1940).— Type from 
Laruri, Naga Hills, Assam, Bor 39. 

Root probably perennial; stems probably several (basal half unknown), 
at least 3 dm. long, pale, ca. 2.5 mm. thick, bearing not only scattered rigid 
spreading hairs 1-2 mm. long arising from bulbose bases, but also smaller 
appressed or incurving hairs 0.1-0.5 mm. long; basal leaves not seen; 
upper cauline leaves lanceolate, 4—5.5 cm. long, 8-12 mm. broad, broadest 
at or below the middle, obscurely veined, apex acute, base abruptly con- 
tracted, obtuse and sessile, surface scabridulous, with short appressed hairs, 
0.6-1.2 mm. long, from discoid bases, and also strigulose with hairs about 
0.1 mm. long, lower surface paler, abundantly and minutely strigulose and 
also scantily strigose with hairs 0.5-1 mm. long, bearing some coarse 
spreading hairs on the prominent midrib and revolute leaf-margins; cymes 
terminal on stems and on branchlets from the uppermost axils, simple or 
forked, at anthesis ca. 2 cm. diameter, in age racemose and as much as 
5 cm. long; calyx 8-10 mm. long, hispid, tube cupulate, calyx-lobes cuneate 
or narrowly triangular, apex somewhat attenuate, 5—6(—7) mm. long, 
2-3 mm. broad at base; pedicels 2-10 mm. long; corolla blue changing 
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to pink at mouth, barrel-shaped, 14-15 mm. long, broadest (8 mm.) about 
1 cm. above base, mouth 3-4 mm. diameter, outside very minutely and 
retrorsely strigulose, inside with scanty hairs about base of filaments, sul- 
cate below the sinus, below middle with puffed-out ribs protruding between 
the calyx-lobes and also with alternating elliptic depressions 5 mm. long 
(depressions with very small invagination at upper end); anthers 
55.5 mm. long, coherent at base, affixed 1 mm. above base, not exserted, 
sterile tips 1.5 mm. long denticulate; filaments 3-4 mm. long, strap-shaped 
with expanding base, with evident mid-vein, arising ca. 5 mm. above 
corolla base; two filaments with symmetric base, medial vein and trans- 
verse arcuate attachment, the other with oblique or vertical attachment, 
and asymmetric more or less decurrent base and excentric vein; nectary a 
glabrous collar about 1 mm. tall; style glabrous to 16 mm. long; nutlets 
2.5 mm. long, dark, dull, plump, irregularly tuberculate and also abun- 
dantly and minutely papillate. 

INDIA: Laruri and Shiloi Jopi, Naga hills, Assam, 4000-8000 ft., basal 
rosette of leaves lying procumbent, fl. blue changing to pink at mouth, Nov. 
17, 1935, N. L. Bor 39 (K, type). 

Closely related to O. lycopsioides, from which it differs chiefly in the 
nature of its indument. It is a plant with smaller leaves and pale stems. 
Unlike its relative it is not evidently bristly. Because of the short ap- 
pressed hairs on stems and leaves it is relatively smooth in appearance. 
The differences between the species are not impressive and possibly may 
not prove to be of specific value. 


32. Onosma lycopsioides Fischer, Kew Bull. 1940: 39 (1940). — Type 
from Japvo, Naga Hills, Assam, Bor 6501. 

Plant perennial from a strong root; stems several, erect, 3-5 dm. tall, 
simple or with ascending floriferous branchlets 1-1.5 cm. long, 3.5—5 mm. 
thick towards base, villose-hispid with the slender spreading hairs 1.5-3 
mm. long; leaves obscurely to evidently veined, villose-hispid (larger hairs 
not very abundant, 1.5-3 mm.-long, arising from discoid or bulbose 
bases; minute hairs 0.1-0.2 mm. long, appressed, scanty or none), upper 
surface darkened in drying, lower surface becoming grayish; basal leaves 
oblanceolate, 10-18 cm. long, 8-15 mm. broad above the middle, apex 
acute; middle and upper leaves lanceolate to ovate-lanceolate, 5-10 cm. 
long, 1-3.5 cm. broad, base obtuse, apex acute; cymes terminal, frequently 
forked, 2~3 cm. broad at anthesis, in age becoming loosely racemose and 
4—6 cm. long; calyx 7-9 mm. long, tube broadly cupulate, lobes narrowly 
triangular, 4-5 mm. long, 1.5-3 mm. broad at base, hispid; pedicels 
1-10 mm. long; corolla blue to purplish blue, 16-18 mm. long, barrel- 
shaped, broadest ca. 10 mm. above base where 7-9 mm. thick, mouth 
3—4 mm. diameter, inner surface somewhat hairy on and near attachment 
of stamens, outer surface minutely and retrorsely pubescent, sulcate 
below the sinus, below the middle with puffed-out ribs alternating with 
large plane elliptic areas (areas not invaginate at upper end) ; corolla-lobes. 
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minute, recurved; anthers 5.5—6 mm. long, coherent at base, affixed 1 mm. 
above base, sterile tip denticulate 1 mm. long, not exserted from corolla; 
filaments 4—5.5 mm. long, subulate with a broadened base, affixed 5-6 mm. 
above corolla-base; two filaments symmetric, with medial nerve, trans- 
versely and arcuately attached, the other three filaments with asymmetric 
base excentric nerve and oblique or vertical attachment and base more 
or less decurrent; nectary a collar ca. 1 mm. high, somewhat villose towards 
base on inner surface; style 17-19 mm. long, glabrous; nutlets ovoid, 
2.5-3 mm. long, dull coarsely tuberculate as well as abundantly and 
minutely papillate. 

INDIA: Japvo, Naga Hills, Assam, 9900 ft., fl. bluish purple, Soa, 27, 
1935, N. L. Bor 6507 (Kew, TYPE). 

CHINA (western Yunnan): Shweli-Salwin divide, lat. 25°40’, open 
stony alpine pasture, 11000 ft., 12-20 in. tall, fl. purplish rose, July 1924, 
Forrest 24663 (G, Ed); Shweli-Salwin divide, lat. 25°30’, open stony pas- 
ture on margin of thicket, 10000 ft., 12-18 in. tall, fl. bright blue, Aug. 1918, 
Forrest 17568 (Ed). 

The type of O. lycopsioides is a specimen showing the upper two thirds 
of a plant in the early fruiting state. The single corolla associated with it 
was dissected by the author of the species and can be examined only in its 
opened dried state. As far as can be determined from comparisons, the 
type seems essentially similar to collections made by Forrest near the 
China-Burma frontier about 500 km. to the eastward of the type locality 
of the species. The differences detected fall within the range of variation 
to be expected within a species of this genus. They can be worthy of 
nomenclatoral recognition only if they prove to be geographically cor- 
related. The type collection has slightly broader upper cauline leaves than 
the collections from China and the coarser hairs have discoid rather than 
bulbose bases. Its stamens have longer (5—6 rather than 4-5 mm. long) 
filaments which are also abundantly rather than sparingly hairy at the base. 

The species is obviously related to O. microstoma of southwestern 
China and, especially so, to O. Borii of Assam. The Chinese species is 
distinguished by its smaller leaves, abruptly rounded at the base, and also 
by its much denser indument. Onosma Borii also has smaller leaves, but 
these dry pale rather than dark as in O. lycopsioides and O. microstoma, 
and, since their hairs are short and very appressed, they are smoother and 
very much more tidy in appearance. Onosma lycopsioides and its close 
relatives evidently belong to the same immediate circle of relationships as 
O. emodi, and agree with that species not only in their distinctive calyx 
but also in many details of their elaborately organized corollas. Their 
corollas similarly have a small mouth and above their middle, because of 
narrow inflexed plaits, are also sulcate below each sinus. Below the middle 
their puffed-out ribs, protruding between the calyx-lobes, and the elliptic 
depressions, hidden behind the calyx-lobes, are similar also though much 
less well developed. In O. emodi, however, there is a saccate invagina- 
tion at the upper end of the depressions on the corolla. This invagination 
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inside the corolla forms a protuberance from which the stamens arise. 
Such invaginations are lacking in O. lycopsioides and its close relatives. 
In these species the stamens arise directly from the corolla-wall. Sur- 
prisingly, the five filaments in each corolla differ among themselves in 
form and attachment. Two have an arcuate attachment oriented trans- 
versely and have a medial nerve and a symmetric non-decurrent base. Two 
others are obliquely affixed and have an excentric nerve and an asymmetric 
decurrent base. The fifth stamen is vertically affixed and has an excentric 
vein and a more prolonged asymmetric decurrent base. Though the corolla 
itself is regular, its stamens, in their differing types of base and attachment, 
show a trend towards bilateral symmetry. This condition has been ob- 
served in O. verruculosum, O. Borii, O. lycopsioides, O. microstoma, and 
O. egregium. It may also be present in O. bicolor. 


33. Onosma microstoma, sp. nov. 


Planta perennis e radice valida palari ad 1 cm. crassa oriens; caulibus 
pluribus 3-6 dm. longis simplicibus ca. 3 mm. crassis villoso-hispidis, pilis 
gracilibus patentibus 3-4 mm. longis abundante donatis; foliis basalibus et 
caulinis inferioribus tempore florendi emarcidis, medionalis et superioribus 
lanceolatis in sicco fuscis 4-6 cm. longis 10-13 mm. latis medium versus vel 
infra medium latioribus, apice acutis, basi abrupte rotundis sessilibus, facie 
superiore abundante adpresseque villoso-hispidis (pilis 2-3 mm. longis), 
facie inferiore griseis villoso-hispidis et strigulosis bases pallidas pilorum 
deficientibus; cymis terminalibus densis sub anthesi 3 cm. latis; calyce 
7-10 mm. longo, tubo cupuliformi 2—3 mm. profundo, lobis anguste tri- 
angularibus apice plus minusve attenuatis 5-6 mm. longis basi 1-3 mm. 
latis villoso-hispidis; pedicello 2-10 mm. longo; corolla purpureo-coerulea 
16 mm. longa oblongo-obovoidea utroque contracta a basi 1.5-2 mm. 
crassa sursum gradatim ampliata ca. 10 mm. supra basim crassissima 
(8-9 mm. lata) deinde abrupte contracta apice ore 2.5—-4.5 mm. diametro 
donata, intus basim filamentorum versus sparse villosula extus dense 
retrorseque pubescenti, a fundis sinuum usque ad medium tubi 5-sulcata, 
infra medium tubi costis 5 inflatis et areolis 5 planis ellipticis ca. 4 mm. 
longis (apice haud invaginatis) ornata; antheris 5.5 mm. longis inclusis 
basi cohaerentibus 1 mm. supra basim affixis, apicibus sterilibus ad 1 mm. 
longis denticulatis, basibus ca. 6 mm. infra sinus corollae positis; filamentis 
5-6 mm. longis subulatis a basi lata villulosa sursum gradatim attenuatis, 
6—6.5 mm. supra basim corollae affixis, duobus symmetricis medionervatis 
transverse arcuateque affixis, ceteris asymmetricis nerviis excentricis 
donatis plus minusve decurrentibus duobus oblique et uno verticaliter 
affixis; nectario 1-1.5 mm. alto intus villoso; stylo 18 mm. longo glabro; 
nuculis ignotis. 

CHINA: Chenkang, Snow Range, Hsiaoshushan, southwestern Yunnan, 
open rock slopes, 3000 m. alt., common perennial 1-2 ft. tall, fl. purplish blue, 
Aug. 5,-1938, T. T. Yu 17227 (tyer, Gray Herb.). 

A close relative of O. lycopsioides, distinguished by its very much more 
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abundant villose-hispid indument and its smaller stem-leaves abruptly 
rounded at the base. 


34. Onosma dumetorum, sp. nov. 


Planta cinerea 3-6 dm. alta; caulibus ad 7 dm. longis basim versus 
4-5 mm. crassis hispidis (pilis gracilibus patentibus 2-3 mm. longis e basi 
bulbosa orientibus) basim versus ramosis, ramulis adscendentibus ad 3 dm. 
longis; foliis (radicalibus ignotis tempore florendi nullis) caulinis 
numerosis, facie superiore viridibus adpresse hispidis (pilis 1-2 mm. 
longis e basi discoidea pallida orientibus) et minute strigulosis, in facie 
inferiore pallidis adpresse hispidis et abundantissime strigulosis; foliis in- 
ferioribus plus minusve oblanceolatis 6-10 cm. longis 1.5-2 cm. latis 
apice acutis supra medium latioribus deinde deorsum basim versus 
gradatim attenuatis, foliis medialis et superioribus lanceolatis utroque 
acutis 4-8 cm. longis 1-2 cm. latis medium versus latioribus; cymis ter- 
minalibus furcatis sub anthesi ca. 2 cm. latis; calyce 5-7 mm. longo, tubo 
cupuliformi 1-2 mm. profundo, lobis anguste triangularibus 4—5 mm. longis 
basi 1.5—-2 mm. latis extus villoso-hispidis, intus pilis albis adpressis dense 
vestitis; pedicello 2-10 mm. longo; corolla lutea 12 mm. longa utroque 
contracta medium versus crassissima (4-5 mm. crassa) basi 2 mm. crassa, 
ore 3-4 mm. diametro, extus minute retrorseque strigulosa, a fundis 
sinuum usque ad medium tubi 5-sulcata, infra medium tubi costis 5 inflatis 
et areolis 5 planis ellipticis apice haud invaginatis ornata, intus basim 
versus filamentorum villulosa; lobis obtusiusculis 1-1.5 mm. longis 
latisque; antheris 4 mm. longis basi cohaerentibus inclusis, 1 mm. supra 
basim affixis, apicibus sterilibus ca. 1 mm. longis, basibus ca. 5 mm. infra 
sinus corollae positis; filamentis 5 mm. longis subulatis 2-3 mm. supra 
basim corollae affixis, duobus symmetricis medionervatis transverse arcua- 
teque affixis, ceteris asymmetricis nervio excentrico donatis duobus oblique 
et uno verticaliter affixis et plus minusve decurrentibus; nectario 1 mm. 
alto villoso; stylo 10-12 mm. longo glabro; nuculis tuberculatis et minute 
papillatis opacis. 

CHINA: Shunning, Wumulung, southwestern Yunnan, 2450 m. alt., 
common herb 1-2 ft. tall, at margin of thicket, fl. yellow, July 9, 1938, 
T. T. Yii 16629 (tyvPE, Gray Herb.). 

A very well marked species perhaps most closely related to O. ly- 
copsioides, from which it is quickly distinguished by its small, propor- 
tionately more elongate corollas, yellow rather than blue or bluish purple 
in color. 


35. Onosma emodi Wall. in Roxb. FI. Indica, ed. Carey, 2: Ld (1824); 
G. Don, Gen. Syst. 4: 316 (1838); Clarke, Fl. Brit. India 4: 179 
(1883).— Type from “Gosain-Than in Nepal,” probably Wallich 
937. 

Maharanga emodi (Wall.) DC. Prodr. 10: 71 (1846). 5 | 
Onosma vestitum Wall. Numerical List, p. 26, sub no. 937 (1829), nomen; 
G. Don, Gen. Syst. 4: 317 (1838).— Type from Gosain-Than, Nepal, 


Wallich 937. 
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Plant perennial from a strong taproot; stems usually several, leafy, 
decumbent or ascending, 2-5 dm. long, 4-5 mm. thick towards base, simple 
or producing loose floriferous branches above the middle, usually hirsute 
especially above middle; leaves on upper surface hispid and minutely 
strigulose, the hair-bases not conspicuous, on lower surface paler, hairs 
similar to those on upper surface but usually more scanty, cauline leaves 
acute, lanceolate or oblanceolate, elongate, mostly broadest at or above 
middle, 5-15 cm. long, 7-20 mm. broad, frequently with some veins; basal 
leaves oblanceolate, petiolate; cymes terminal, usually forked, grouped to 
form a rounded terminal cluster usually 4-5 cm. broad at anthesis; calyx 
6-10 mm. long, with short broad tube, lobes triangular or lance-triangular, 
acute, 3-6 mm. long, 2-3 mm. broad at base; pedicels slender, 3-10 mm. 
long; corolla 9-13 mm. long, from a short tubular base 2—2.5 mm. thick 
and ca. 2 mm. long abruptly expanding and becoming 7-10 mm. thick 
slightly below middle and then gradually contracting (to a point in the 
bud) to a mouth no more than 5 mm. in diameter, outside hispidulous 
or villulose (hairs 0.2-0.5 mm. long, not very abundant, tending to be 
retrorse), above the middle longitudinally plaited and hence more or less 
grooved below each lobe-sinus (plaits inflexed, by tightness of fold con- 
trolling apparent diameter of corolla-mouth and apparent breadth of lobes, 
also the degree to which corolla as a whole contracts in diameter above 
middle); below middle of corolla outside each plait replaced by a large 
sharply defined elliptic depression (hidden by calyx-lobe) with a deep 
pocket at upper end (this pocket inside corolla forms the shoulder of one 
of the 5 stamen-bearing protuberances); because of the inflexure and 
depression below each lobe-sinus the intervening sectors of the corolla 
(those below the lobes) appear puffed out to form coarse convex longi- 
tudinal ribs especially prominent on the lower middle quarter of the 
corolla where they help give the latter its maximum diameter; swollen ribs 
just below their most prominent portion ended by an abrupt contraction, 
their most prominent part bulging out between the calyx-lobes with their 
abruptly contracted lower end, chin-like, resting on the bottom of the 
adjacent calyx-sinus; corolla-lobes small, recurved, 1.5—2 mm. broad and 
1-1.5 mm. long; corolla inside below the middle bearing 5 thickish some- 
what wedged-shaped protuberances which project into the corolla-cavity 
1-2 mm. or more, converge about the style, and bear the filaments on 
their upper inner extremity; protuberances somewhat hairy, containing a 
pocket-like invagination originating on the outside of the corolla, base 
2-3 mm. long, narrowing and only 1-2 mm. long on the vertical distal 
margin, uppermost edge nearly horizontal; anthers 4—5.5 (usually 4.5) 
mm. long, coherent at base only, included, affixed about 1 mm. above base, 
sterile apex 0.5-1 mm. long serrulate; filaments 1-2 (usually 1.5) mm. 
long, glabrous, borne 3.5-6 (usually 4-5) mm. above corolla-base on the 
shoulder of a protuberance, flat, subulate-linear with evident midnerve, 
usually bent into a sigmoid curve, below attachment decurrent to form a 
pair of narrow wings (1-2 mm. long and 0.1-0.5 mm. high) along the 
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crest of the protuberance; nectary a conspicuous collar, 1-1.5 mm. high, 
usually somewhat hairy; style glabrous, 10-12 mm. long; nutlets 2-3 mm. 
long, dull, coarsely tuberculate and also very abundantly and minutely 
papillate. 

Eastern Himalayas, Garhwal to western Bhutan, long. 80° to 90°. 

GARHWAL: Tungnath, 12000 ft., Strachey & Winterbottom (G); 
near Kuari Pass, 11-12000 ft., fl. pink, Sept. 10, 1885, Duthie 4231 (DD). 

NEPAL: Gossain Than, Wallich 937 (Ed, 1sotyPe O. vestitum); Tak 
Tor, 12-13000 ft., fl. orange, 1930, Lall Dhwoj 49 (Ed); without locality, 
a3 Clive Wigram 30 (Ed); without locality, Lall Dhwoj 119 and 130 

SIKKIM: Chola Range to Gnatong, 12000 ft., Sept. 30, 1892, G. A. 
Gammie 1326 (DD); Gnatung, Aug. 1891, Cummins (DD); Kyang lashe, 
9000 ft., July 22, 1945, Bor’s collector 727 (DD); Sandokphoo, Aug. 1887, 
King’s collector (DD); Too-koo-la, July, 14, 1877, G. King 4313 (DD); 
Pa-tang-la, Sept. 1, 1882, fl. pink, King’s collector (DD); Ko-pish, Aug. 
25, 1878, fl. red, Dungboo (DD); Phallut, 11000 ft., 1913, Ribu & Rhamoo 
6331 (Ed); Megu, 14000 ft., fl. yellow, July 7, 1913, R. Lepcha 818 (Ed) ; 
Gongri, 13000 ft., Oct. 1938, B. N. Ghose (G). 

BHUTAN: La-ree, fi. reddish blue, June 30, 1884, Dungboo 350 (DD): 
Tang Chen, Ritang, 12500 ft., on cliff-ledges and steep open slopes among 
stones, fl. blue-violet to purplish blue, lobes bright red or reddish black, calyx 
almost black, June 9, 1937, Ludlow & Sherriff 3234 (G). 

The corolla of O. emodi is the most elaborate in the genus. It is obese in 
form and has puffed-out longitudinal ribs which below the middle alternate 
with sunken areas. Below the middle inside it has five prominent intrusions 
from which the stamens arise. The result is a corolla very different from 
the form prevailing in the genus. All its peculiarities, however, both in- 
dividually and collectively, are simply extreme manifestations of tendencies 
more or less developed by related species. A study of these latter reveals 
a very complete series of forms transitional between the extreme corolla of 
O. emodi and the much less complex one conventional in the genus. The 
genus Maharanga, based on the complex floral structures of O. emodi, 
O. Wallichianum, and O. bicolor, accordingly is untenable. 

Only an artist working from fresh flowers can properly portray the 
corolla of O. emodi. Words are very inadequate for the purpose. The 
description given above, the most complete yet attempted, needs to be 
verified and augmented by someone with fresh flowers available. Some of 
my corrections of previous descriptions need noting. The suprabasal 
collar-like nectary of O. emodi differs from that of other species only in 
being especially well developed. Wallich and DeCandolle, however, were 
much impressed by it. The former described it as the base of the corolla 
bent inward and embracing the ovary. DeCandolle, though identifying 
it as only a coroniform appendage, failed to recognize it as the structure 
present on the corollas of most Onosma species and accordingly as one not 
particularly significant. One of the most unusual features of the corolla 
of O. emodi is the well-developed wedge-shaped protuberances from which 
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the stamens arise. These project into the corolla-cavity, nearly filling it, 
just below its middle. They are saccate invaginations (opening on the 
outside of the corolla) given greater prominence by the decurrent 
filament-base that provides each with knife-like crests. Wallich men- 
tions them as “five villous protuberances.” DeCandolle completely 
ignores them. Bentham & Hooker, Gen. Pl. 2: 864 (1876), describes them 
succinctly as follows: “staminibus plicis seu gibbis intrusis extus foveolatis 
affixis.” Another feature of the corolla is the manner in which its puffed- 
out longitudinal ribs abruptly terminate directly opposite the base of the 
calyx-sinus. This abruptly contracted base forms a chin which rests in the 
angle between the adjacent calyx-lobes. Above the base the ribs are very 
prominent, bulging out and noticeably protrudent between the lobes of the 
calyx. This remarkable condition is referred to in earlier descriptions only 
by DeCandolle and by him only indirectly as “costis 5 obtusis basi sac- 
catis.” y 

The closest relative of O. emodi is O. Wallichianum, a species with 
a more slender growth-habit, less persistent root, and slightly smaller but 
otherwise similar corolla. Other species obviously belonging to the same 
circle of relationship are O. verruculosum, O. Borii, O. lycopsioides, O. mi- 
crostoma, O. dumetorum, O. bicolor, and O. egregium. These all have a 
similar calyx and an apically constricted corolla which bears puffed-out ribs 
and depressed areas below the middle. They differ from O. Emodi and 
O. Weallichianum in lacking well-developed invaginated protuberances 
within the corolla as well as in the more elongate corolla-form and less exag- 
gerated ribs and depressions. Their close relationship with O. emodi, how- 
ever, is beyond doubt. 

The plant which Wallich described as O. emodi is different from that 
which he subsequently catalogued under that name (sub no. 940) in his 
Numerical List. The plant described as O. emodi is that which was 
catalogued (sub no. 937) as “Onosma vestitum.” The plant (no. 940) 
incorrectly identified as O. emodi was subsequently given the name O. 
Wallichianum, by DeCandolle. 


36. Onosma Wallichianum (DC.) Benth. ex Clarke, Fl. Brit. India 4: 
179 (1883). 
Maharanga Wallichiana DC. Prodr. 10: 71 (1846).— Type from Nepal, 
Wallich [no. 940 from Gossain Than]. 
Onosma emodi sensu Wall. Numerical List 27, sub no. 940 (1829), not 
Wall. (1824). 

Plant with a slender annual or at most biennal root; stems slender, 3—4.5 
dm. long, 1-2 mm. thick towards base, simple or with short floriferous 
branchlets from the upper leaf-axils, sparsely short-hispid (hairs ca, 1 mm. 
long) and also sparingly appressed villulose-hispidulose (hairs 0.1-0.3 
mm. long); leaves green above, paler beneath, obscurely triplinerved, 
bearing sparse slender appressed bristles 1-1.5 mm. long and also minute 
appressed hairs 0.1-0.3 mm. long; hairs arranged singly or numbers of 
very minute hairs borne on the thickened base of the bristles and stellately 
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arranged, especially so on the lower leaf-face; cauline leaves 3—5 cm. long, 
6-10 mm. broad, oblanceolate, apex broadly acute; basal leaves not seen; 
cymes small, terminal, 1.5—2.5 cm. broad; calyx at anthesis 3.5-4 mm. long, 
lobes cuneate to broadly cuneate, 2.5—3 mm. long, acute, 1-1.5 mm. broad 
at base, densely appressed villose on inner face, outside sparsely hispid 
and minutely strigulose; pedicels 1-5 mm. long; corolla in form and 
organization similar to that of O. emodi, differing only in size; corolla 
8 mm. long, 6.5—-7 mm. thick, obese, with lower end of puffed-out ribs 
forming gibbose projections protruding between the calyx-lobes; anthers 
3.5 mm. long; filaments 0.8-1 mm. long, arising from a protuberance 
3.5 mm. above the base of the corolla; nectary a collar 0.6-1 mm. high. 

NEPAL: Gossain Than, Wallich 940 (Ed, 1sotyre). 

This species has the growth habit of O. bicolor and O. egregium and the 
floral organization of O. emodi. The corolla, though perceptibly smaller, 
and perhaps also of more delicate texture, is otherwise a replica of that of 
O. emodi. It is broader and more obese than that of O. bicolor and O. 
egregium and its puffed-out ribs are more protrudent and the protuberances 
inside are conspicuously rather than inconspicuously developed. In 
vegetative characters O. Wallichianum most resembles O. egregium. The 
foliage in these two is thinner than in O. bicolor, and furthermore, their 
sparser indument consists in part of more or less well developed stellate 
hair-clusters. In O. bicolor the hairs all occur singly. In O. egregium 
numerous straight minute hairs arise on and diverge stellately from the 
mineralized disk at the base of certain of the bristles on the leaf-surface. 
The same condition occurs in O. Wallichianum but is less well developed, 
the stellately arranged hairs being not only smaller but also more slender 
and even contorted rather than straight. Furthermore, the number of 
minute hairs on the mineralized disk is frequently reduced to few or even 
one. 


37. Onosma bicolor Wall. Numerical List 26, sub no. 939 (1829), 
nomen; G. Don, Gen. Syst. 4: 317 (1838); Clarke, Fl. Brit. India 
4: 179 (1883). — Type from Gossain Than, Nepal, Wallich 939. 

Maharanga bicolor (Wall.) DC. Prodr. 10: 71 (1846). 

Plant with one to several stems from a firm slender (1-3 mm. thick) 
annual or possibly biennial root; stems 15—40 cm. long, usually. 1-3 mm. 
thick, apparently decumbent or sprawling, simple or with a few leafy 
floriferous branchlets above the middle, usually bristly (hairs 1-3 mm. 
long) and also minutely and retrorsely strigulose; leaves frequently more 
or less evidently triple-nerved, with slender appressed hairs 2-3 mm. long, 
those on upper surface usually with pallid bases, minute hairs strigulose; 
lower cauline leaves oblanceolate, apex obtuse, from above middle gradu- 
ally narrowed towards the attachment, 2-6 cm. long, 5-12 mm. broad; 
upper cauline leaves lanceolate or elliptic, usually 1.5—5 cm. long, acute; 
cymes 2-3 mm. broad, terminal, usually forked, at anthesis glomerate, at 
maturity loosely racemose; calyx 5—7 mm. long, lobes cuneate to narrowly 
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triangular, 2.5-4.5 mm. long, 1.5—2 mm. broad at base, inner surface with 
abundant appressed straight white hairs, outer surface bristly, vedicel 
slender, 3-7 mm. long; corolla 9-12 mm. long, barrel-shaped, twice as long 
as broad, broadest near middle (4-6 mm.), base 1.5 mm. thick, below 
the middle with narrow but evident ribs protruding slightly between the 
calyx-lobes, outer surface with short appressed hairs, inner surface hairy 
on stamen-bases and on tube below; corolla-lobes recurving, triangular, 
0.7-1 mm. broad, 0.5-0.8 mm. long; anthers 3-4 mm. long, coherent at 
base, included, affixed 0.6-0.8 mm. above base, sterile tip 1 mm. long 
denticulate; filament 1.7-2.5 mm. long, cuneate, the broad base arising 
from an inconspicuous invaginated protuberance 3—4.5 mm. above corolla- 
base; nectary a collar, 0.9-1.1 mm. high, inner surface hairy; style 7-10 
mm. long, glabrous; nutlets erect 1.5 mm. long, brown, dull, tuberculate 
and also minutely and very abundantly papillate, base truncate. 

BEURAN “Paro, 7/750) tts, uly: OSS eb aes Goulds Osi Chke)p 

TIBET: Pun-ka-bee-see-mo, Chumbi, fl. white, July 24, 1884, King’s 
Collector 173 (DD);  Yatung, lat.027°51, lone. 88°35", WE, Aobsen ation 

SIKKIM: without locality [? Lachen], 9-10000 ft., Hooker (G). 

NEPAL: Gossain Than, Wallich 939 (K, IsotyPE); without locality, 
Din, Vs SCHULY (sral, DD). 

A species closely related to O. egregium and O. Wallichianum, differing 
from both in having firmer leaves that are more abundantly clad with non- 
clustered hairs. Its barrel-shaped corolla further distinguishes it from 
O. Wallichianum. All three species have a similar weak annual or at most 
biennial root, conspicuously different from the coarse strong perennial root 
of O. emodi. DeCandolle has suggested, as regards the type of O. Wal- 
lichianum, that this root-condition may be that of a juvenile plant or at 
least one growing in unfavorably wet or shaded conditions. Two of the 
collections of O. bicolor examined (Nepal, Scully; Chumbi, King’s col. 
173) show well-developed plants with roots. The roots are slender as I 
have described them. As far as can be compared the other collections of 
QO. bicolor cited are so similar to those with roots that I feel certain that 
their underground parts were also similar. I find it hard to believe them 
only ecological forms of O. emodi. 


38. Onosma egregium, sp. nov. 


Planta e radice palari gracillima oriens ut videtur annua vel biennis; 
caulibus plus minusve simplicibus 2-3.5 dm. longis basim versus 1.5—3 mm. 
crassis hispidis (pilis simplicibus gracilibus pallidis 1.5-3 mm. longis) et 
retrorse strigulosis (pilulis 0.1-0.5 mm. longis); foliis caulinis oblanceolatis 
non rare venosis 4-8 cm. longis 8-18 mm. latis supra medium latioribus, 
apice acutis, basi acutis sessilibusque vel 1-3 mm. longe petiolatis acu- 
tisque, facie superiore viridibus indumento sparsissime donatis adpresse 
hispidis et minutissime hispidulis, pilis majoribus 1-2 mm. longis e centro 
disci pallido erumpentibus plerumque basi pilulos 0.1-0.4 mm. longos 
pluros radiate dispositos disco pallido marginem versus erumpentes cir- 
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cumdatis, pilulis 0.1-0.4 mm. longis dispersis vel stellato-aggregatis, facie 
inferiore foliorum indumento ei faciei superioris simili vel pilulis stellato 
dispositis nullis vel raris praeditis; cymis terminalibus 1.5—2.5 cm. latis; 
calyce 6-7 mm. longo, tubo cupuliformi, lobis cuneatis 4—5 mm. longis 
basi 1-1.5 mm. latis; corolla eis O. bicoloris simili 8-10 mm. longa utroque 
contracta basi 1.5—2 mm. crassa medium versus vel infra medium crassis- 
sima (4-5 mm. crassa), ore 1-3 mm. diametro, extus Sparsissime re- 
trorseque strigulosa, infra fundos sinuum sulcata, infra medium costis 
inflatis et areolis planis ellipticis (apice plus minusve invaginatis) ornata; 
lobis triangularibus reflexis 1 mm. latis 0.8 mm. longis; antheris 4—4.5 
mm. longis, inclusis, basi cohaerentibus, ca. 1 mm. supra basim affixis, 
apicibus sterilibus serrulatis ad 0.5 mm. longis; filamentis angustissime 
cuneatis 1-1.5 mm. longis medionervatis e gibbis intrusis 3 mm. supra 
basim corollae orientibus basim versus sparse villulosis; nectario 1 mm. 
alto intus villulosis; stylo 7-8 mm. longo glabro; nuculis ignotis. 

INDIA (Kumaon): Palang garb, Byans, ca. 10000 ft., July 19, 1880, 
J. R. Reid (type, Edinburg); Palang Gadh, Byans, 10000 ft., July 19, 
1886, Duthie 5826 (DD). 

Most closely related to O. bicolor with which it agrees in flower and 
general habit. It differs in having the more scanty indument on its thinner 
leaves composed in part of stellate hair-clusters. Such hair-clusters occur 
in only one other species in our area, in the related O. Wallichianum, where 
they are less well developed. To the naked eye the leaves of these species 
appear to have an indument in no way distinctive, but under ten to twenty 
diameters of magnification their clustered hairs are readily apparent. 
The development of such clustered hairs in these allies of O. emodz is of 
some interest since the presence or absence of such trichome-groups are 
criteria upon which the primary divisions of the genus traditionally have 
been made. It is certain that the many diverse species with stellately 
arranged hairs which occur beyond our limits, in the Middle East and west- 
ward into southern Europe, are not closely related to our Himalayan plants. 
To associate them with the extralimital species because of trichomes would 
do violence with natural relationships. The traditional primary divisions 
of the genus, based solely on trichomes, may be convenient, but their 
naturalness is questionable. 


UNPLACED SPECIES 


ONOSMA AFGHANICUM Bornmiiller, Bot. Jahrb. 66: 234 (1934). — Type 
from Afghanistan, “Kabul, auf dem Berge Babur, 1800 m.,” July 15, 
1929, Constantin Manger. 

Not recognized from the description. The few details given concerning 
the flower are as follows,—corolla, flava, calyce vix quatra longiore, 
20-21 mm. longa, glabra, lobis breviter triangularibus reflexis; antheris 
apice breviter exsertis; filamentis brevissimis; stylo 24 mm. longo, 
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ONOSMA VERSICOLOR Griffith, Posthumous Papers 1: 407 (1847) and 2: 
315 (1848).— Type from Afghanistan; Erak ravine, mountains ca. 
100 km. westerly from Kabul, Griffith. 

The few notes regarding this plant given by Griffith are inadequate for 
recognition: ‘1175. Onosma versicolor — Floribus initeo ochroleucas, 
demum atro sanguineis velutinis. Erak ravine, in flower, about snow 
11500 ft., over the pass as high as 12000 ft.” In his Journal, op. cit. 407, 
Griffith mentions Onosma versicolor as one of the plants growing about his 
camp near the head of Erak ravine on Sept. 8th. 


ARNOLD ARBORETUM, 
Harvarp UNIVERSITY. 
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PLANTAE PAPUANAE ARCHBOLDIANAE, XX * 


Lity M. Perry 


THIS PAPER embodies an attempt to name and record the New Guinean 
collections of Elatostema at hand. The genus, as here accepted, is that 
delineated by Hilde Schréter & Hubert Winkler in Rep. Sp. Nov. Beih. 
83 (1, 2), which, as far as I have discovered, is the latest monographic 
work on the genus. In it Elatostema is interpreted as having three sub- 
genera in our area: Euelatostema, Pellionia, and Elatostematoides. In 
the second part of the monograph the last two are completely revised; 
apart from two new species described by H. Schroter in Rep. Sp. Nov. 47: 
221, 222. 1939, I have have found nothing on Euelatostema later than 
Hub. Winkler’s treatment in Bot. Jahrb. 57: 520-566. 1922, and an 
enumeration following this in Nova Guin. Bot. 14: 121-128. 1924. In 
both of these Hub. Winkler included the genus Procris as a subgenus; 
however, in the latest study this is maintained as a separate genus. At best 
-Elatostema is a difficult genus, but now much more so because of the fact 
that our material has been on loan to Breslau since 1935 and has not 
been returned even though frequent requests for its return have been made. 
Hence there has been very little authentic material available for com- 
parison, and practically all the work has been done with only the pub- 
lished descriptions for reference. 

I am indebted to Dr. E. D. Merrill for comparing several fragments 
with Ridley’s types from the Wollaston Expedition to Dutch New Guinea 
which are located in the British Museum. I am grateful to Dr. David D. 
Keck, Head Curator of the Herbarium of the New York Botanical 
Garden, for a small but helpful loan of Malaysian material. As always, 
I am most appreciative of the fine courtesy of Dr. Reed Rollins in making 
available for study the material in the Gray Herbarium. Unless other- 
wise indicated the collections cited belong to the Arnold Arboretum. 


Suscen. EUELATOSTEMA 


Elatostema platycarpum sp. nov. 

Herba circiter 1 m. alta; caule crasso apicem versus 3 mm. deorsum 
5 mm. diametro de nodo ad nodum valde sulcato pubescente vel subto- 
mentoso, internodiis 1-4 cm. longis, stipularum cicatricibus incompleto 
annulatis; foliis chartaceis sessilibus 16-36 cm. longis, 7.5-11 cm. latis, 
obovato-oblongis acuminatis, acumine ad 2 cm. longo, integro, inaequi- 
lateralibus basin versus angustatis, basi valde obliquis, latere angustiore 
ultra basin fere 1.5 cm. cuneatis, in eodem loco latere latiore circiter 5 mm. 


*Botanical Results of the Richard Archbold Expeditions. See Jour. Arnold Arb. 


30: 139-165. 1949. 
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latis basi ima auriculatis auriculo caulem partim tegente, margine argute 
serrato-dentatis, supra asperis rugulosis vel subbullatis parce pubescentibus 
et copiose punctulatis, subtus parce costa et nervis densius patenti-pilosis, 
utrinque cystolithis gracilibus, penninerviis, nervis lateralibus utrinsecus 
14-16 oblique arcuato-adscendentibus, rete perspicuo; stipulis mem- 
branaceis hyalinis lanceolatis 4 cm. longis acuminatis, extus pubescentibus; 
inflorescentiis ¢: non visis; inflorescentiis @: (sicco) usque 5 cm. dia- 
metro, interdum ut videtur lobatis et maturitate probabiliter subpulvinatis 
pedunculatis, pedunculo usque 1.5 cm. longo; bracteis confluentibus 
tantum margine 2.5-3 mm. liberis, costa obtuse carinatis pubescentibus, 
bracteolis liberis circiter 1.5 mm. longis sub apice umbonulatis pubescen- 
tibus; pedicellis 0.5 mm. longis; perigonii segmentis minutis; achenio 
0.5 mm. longo ovoideo, obscure 3—5-angulato. 

NORTHEAST NEW GUINEA: wet mountain, Wantoat (Wantot), 
alt. 1050-1800 m., Clemens 11046b, Jan. 1940; Matap, alt. 1500-1800 m., 
Clemens 41115, Feb.-Apr. 1940; wet rocky trail, Yunzaing, alt. about 1500 m., 
Clemens 4205, Aug. 1936; margin of stream, Ogeramnang, alt. about 1650 
m., Clemens 4962, Jan. 1937. 

NETHERLANDS NEW GUINEA: on bank of stream in rain-forest, 
not common, 6 km. SW. of Bernhard Camp, Idenburg River, alt. 1200 m., 
Brass 12947 (tyre), Feb. 1939 (stout fleshy herb £1 m. high; stem ribbed, 
unbranched; leaves rugose). 

This species agrees with the description of E. finisterrae Warb. in the 
large rough sessile leaves with prominent venation on the lower surface, 
and the large caducous stipules. In the latter, however, the leaves are 
described as ovate (but broadest above the middle) and subacute, and, 
according to the measurements given, are only twice as long as broad; 
whereas those of E. platycarpum are obovate-oblong, acuminate, and 
three times as long as broad. The cystoliths in the type and in Clemens 
110466 and 41115 are fine and white; those in Clemens 4205 and 4962 
are slightly coarser and yellowish. 

I did not find any staminate inflorescence in the Brass collection. In 
Clemens 4962 an attached inflorescence appears to be half staminate and 
half pistillate. In the pistillate part the achenes seem to be nearly mature; 
on the other hand only a few of the staminate flowers have reached anthesis. 


Elatostema elegans Hubert Winkler in Bot. Jahrb. 57: 526. 1922, vel aff. 

NETHERLANDS NEW GUINEA: rain-forest; plants forming dense, 
rounded, flood-resistant clumps in the stony bed of a stream, also gregarious 
on flood-swept banks of river, 4 km. SW. of Bernhard Camp, Idenburg 
River, alt. 850 m., Brass 13073, 13224, March 1939 (thick, ribbed, branched 
stems 60 cm. long; leaf-veins red on the lower surface). 

These two collections show considerable variation in the serration of 
the leaves even on the same specimen; the teeth from apex to sinus may 
be 1.7 mm. broad on some leaves, while on other they are barely 0.5 mm. 
It should also be pointed out that the serrations do not extend to the apex 
of the acumen nor to the lowest base of the leaf, as has been described 
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in the original. Furthermore, the ? inflorescence is not nearly so small 
as that of the type. No indication is given whether it is peduncled or not. 
In the specimens at hand which, I believe, belong either to this species 
or are very closely related to it, the inflorescences are mostly immature 
(a few have open flowers) and may be as large as 1 cm. diameter, on a 
peduncle up to 5 mm. long; the outer bracts are confluent, the margins 
free for about 2 mm., and somewhat keeled; bracteoles are obovate and 
obtusely keeled or umbonate just below the apex. The 2 inflorescence is 
about the same size as the ¢, on a peduncle up to 3 cm. long; the achene 
is about 0.7 mm. long and straw-colored with minute linear dots running 
longitudinally over the surface. 


Elatostema macrophyllum var. majusculum (K. Schum.) Hubert 
Winkler in Bot. Jahrb. 57: 526. 1922. 
Elatostema frutescens var. majusculum K! Schum. in K. Schum. & Lauterb. 
Fl. Deutsch. Schutzgeb. Stidsee Nachtr. 253. 1905. 

NORTHEAST NEW GUINEA: Sattelberg, Warburg 20775, March- 
April 1889; gregarious on bank of trail in forest, Ogeramnang to Bulung, 
alt. about 1650 m., Clemens 4903, Jan. 1937 (plant 15 inches to 2 ft.) ; wet 
places in bush by the Kajabit Mission, Markham Valley, alt. 240-600 m., 
Clemens 10540, 10765, Aug.-Dec. 1939 (plant 2 ft. high; flowers pale) ; 
Boana, alt. 750-1350 m., Clemens 41415, 41793, May-Nov. 1940 (plant 2-3 ft. 
high). 

BRITISH NEW GUINEA: gregarious in semi-shade along river banks, 
Palmer River, 2 miles below junction Black River, alt. 100 m., Brass 6913, 
June 1936 (very large pale fleshy species over 1 m. high; stem deeply fluted 
between the nodes, pink when cut). 


Elatostema retinervium sp. nov. 

Herba circiter 1 m. alta; caule apicem versus 3 mm. deorsum 5 mm. 
diametro, inconspicue sulcato adpresse piloso deinde glabrescente, inter- 
nodiis 2—4 cm. longis, stipularum cicatricibus indistincte annulatis; foliis 
chartaceis vel subcoriaceis sessilibus 16-21 cm. longis 5-7 cm. latis, 
oblongis leviter obovatis, subfalcatis, valde inaequilateralibus, utrinque 
angustatis, acuminatis, acumine 2 cm. longo, basi valde obliquis latere 
angustiore supra basin 1-1.5 cm. truncato-cuneatis, latere latiore basi ima 
auriculatis, auriculo caulem tegente, margine (auriculo et acumine in- 
clusis) argute serrato-dentatis, supra bullatis et rugulosis fere glabris 
(glandulis barbulatis), cystolithis copiosis, subtus costa et venis adpresse 
pilosis, ceterum glabris, cystolithis in costa et venis obsitis; nervis lateral- 
ibus utrinsecus 10-15 obliquis arcuatim conjunctis rete conspicuo; stipulis 
hyalinis lanceolatis 2.5—3 cm. longis, extus costa praecipue pubescentibus; 
inflorescentiis ¢: pedunculatis magnis 1.5—2 (interdum 3) cm. latis, 
vix 1 cm. longis ante anthesis, pedunculo ad 2.3 cm. longo dense piloso; 
bracteis ut videtur confluentibus tantum margine circiter 3.5 mm. liberis, 
pubescentibus, parte superiore carinatis et corniculatis; bracteolis spathu- 
latis ad 5.5 mm. longis prope apicem subcarinatis et umbonulatis, apice 
et dorso superiore linea media subrigide pilosis; floribus ¢ pedicellatis, 
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pedicello fere 4 mm. longo; perigonii segmentis 4 circiter 2—2.5 mm. longis 
apice pilis paucis ornatis, duobus oppositis vix 0.2 mm. corniculatis, duobus 
alteris paulum latioribus circiter 0.5 mm. corniculatis; inflorescentiis ? : 
non maturis, ut videtur sessilibus; floribus pedicellatis; perigonii segmentis 
3 inaequalibus quam ovario brevibus gracillimis. 

NETHERLANDS NEW GUINEA: gregarious in undergrowth of 
flood-plain forest, Bele River, 18 km. NE. of Lake Habbema, alt. 2200 m., 
Brass 11318 (type), Nov. 1938 (very fleshy and +1 m. high; stem not 
branched; leaves rugose). 

I hesitate to suggest which is the closest relative of this species. It 
seems rather near E. serra Winkler except that the venation of the leaves is 
pinnate, not trinerved. The latter species lacks any indication of the 
roughish bullate upper leaf-surface which is so characteristic of E. reti- 
nervium. Here these slightly raised points are tufted with very short 
hairs (barbulate), and perhaps indicate the presence of a gland or pos- 
sibly a hydathode, of which there may be one or more in each areola; the 
venation is impressed above but prominent on the lower surface. Among 
the close relatives in the pinnate-veined species of the genus are E£. finis- 
terrae Warb. and E. platycarpum Perry. It differs from the latter in its 
smaller, less obovate, firmer-textured, and more distinctly bullate leaves 
with the pubescence on the venation of the lower surface appressed rather 
than loosely spreading. It differs from E. fimisterrae in the very obviously 
pedunculate ¢ inflorescence. 


Elatostema vicinum sp. nov. 


Planta non 1 m. alta, ramosa; caulibus apicem versus hirtellis deorsum 
glabrescentibus in sicco sulcatis, internodiis superioribus 1.5—-3 cm. longis 
1.5-3 mm. diametro, inferioribus non visis; foliis tenuiter chartaceis, sessili- 
bus, obovatis, 9-11.5 cm. longis, superiore % circiter 3.5-5 cm. latis 
(ramulorum 3.5—6 cm. longis, 1.3-2.5 cm. latis), inaequilateralibus, basi 
valde obliquis latere latiore auriculatis, auriculo caulis crassitudinem super- 
ante, latere angustiore obtusis, omni margine acute serratis, serraturis saepe 
iterum semel vel bis leviter serratis, apice subabrupte acuminatis, acumine 
1-1.5 cm. longo, supra glabris, cystolithis minimis praecipue in costa 
et nervis ornatis, subtus laxe hirtellis, penninerviis, nervis lateralibus 
utrinsecus 7—9 supra manifestis subtus prominulis secundariis et rete 
utrinque manifestis; inflorescentiis ¢: axillaribus, sessilibus vel sub- 
sessilibus, 1-1.5 cm. diametro, bracteis + confluentibus, sub apice carinato- 
corniculatis, bracteolis linearibus apice pilosis; floribus pedicellatis, peri- 
gonii segmentis 4 vix 1.5 mm. longis sub apice 0.7 mm. corniculatis; 
inflorescentiis @: non visis. 

BRITISH NEW GUINEA: common in forests of limestone country, 
Matulu, alt. 1250 m., Brass 5198 (rypr), Sept.-Nov. 1933 (floor plant under 
1 m.; stems fleshy, terete; leaves thin, dark green; inflorescence white). 

Amongst the species of New Guinea this is probably nearest to E. serra 
Hub. Winkl., but the latter is described as having oblong-lanceolate leaves, 
whereas here the leaves are broadest in the upper third, hence obovate. 
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On account of the slender little horns on the perianth parts and the coarse 
serration of the leaves I tried to place it in E. rugosum A. Cunn. of New 
Zealand, but in that species the leaves taper very gradually to the apex, 
while in the Brass specimen the leaves narrow more abruptly into a 
short acumen. The original reference to E. rugosum in our copy of the 
Kew Index reads as if pl. 9, f. 5-8 belongs to Ann. Nat. Hist., when as a 
matter of fact it belongs to Archiv. Mus. Hist. Nat. Paris. I have checked 
the original publication to verify this, only to find myself disappointed 
not to find any plate at all accompanying the description. 


Elatostema reticulatum Weddell in Ann. Sci. Nat. ser. 4, 1: 188. 1854. 
SOLOMON ISLANDS: Bougainville: rain-forest, Kupei Gold 
Field, alt. 950 m., Kajewski 1624, April 1930 (very fleshy-leaved plant up 
to 50 cm. high). 
As far as I can see from the description and a couple of specimens from 
Australia in the Gray Herbarium, this plant represents the above 
Australian species. 


Elatostema salomonense sp. nov. 

Planta circiter 35 cm. alta; caulibus, ut videtur, non ramosis, adpresse 
pubescentibus deorsum glabrescentibus, 1-1.5 mm. diametro, sulcatis, inter- 
nodiis superioribus 0.8—1.5 cm. inferioribus usque 4 cm. longis; foliis 
subsessilibus (petiolo vix 5 mm. longo), chartaceis, oblique ovatis vel 
lanceolatis vel interdum leviter obovatis, 7-20 cm. longis, 2.7—6 cm. latis, 
valde inaequilateralibus, acuminatis, acumine 1.5—3 cm. longo basi tantum 
crenato (inferioribus vix acuminatis), basi obliquis, latere latiore leviter 
cordatis vel breviter auriculatis, auriculo non caulem tegente, latere 
angustiore angustatis deinde abrupte cuneatis, margine superiore % 
crenato-dentatis, supra glabris cystolithis profuse adspersis, subtus costa 
et nervis dense adpresse pubescentibus pallidioribus, semipenninerviis 
(basi trinerviis), nervis lateralibus supra basalibus utrinsecus 4 vel 5 
arcuato-adscendentibus, secundariis utrinque manifestis; stipulis 5-10 mm. 
longis, lanceolatis, acuminatis, tarde caducis; inflorescentiis 3: circiter 
7 mm. latis, 5 mm. longis, dense adpresse pubescentibus, usque 1 cm. 
pedunculatis, bracteis apicem versus carinato-corniculatis, bracteolis 
angustioribus carinatis apicem versus minute pubescentibus; floribus pedi- 
cellatis, perigonii segmentis 5 oblongis sub apice minute corniculatis pilis 
paucis ornatis; inflorescentiis @: non visis. 

SOLOMON ISLANDS: San Cristobal: on forest paths, sides of 
ravines, lowlands, Waimamura, Brass 2643 (rypr, Gray Herb.), Aug. 1932 
(very common; whole plant very fleshy; stems corrugated). 

This species seems to be most like the Philippine species, £. simulans 
C. B. Rob. It differs from the latter in having larger leaves with longer 
acumen, longer stipules, pubescent rather than setose stem, and shorter 
hornlets on the perianth-parts of the staminate flower. 

Another collection which belongs in this general alliance, but apparently 
not identical with either, is Brass 5374, floor of tall forest, Mafulu, alt. 
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1100 m. This specimen is sterile except for one very small pistillate 
inflorescence. 


Elatostema novo-guineense Warb. in Bot. Jahrb. 13: 290. 1891. 

NORTHEAST NEW GUINEA: forest hill, Sattelberg, alt. about 
1000 m., Clemens 3098; Ogeramnang, alt. about 1750 m. and 1650 m., 
Clemens 4682, 4961, 4976, 4999, Jan. 1937; Sambanga, alt. 1500-1800 m., 
Clemens 7075 in part, 7214, Sept. 1937; Wantoat, alt. 1050-1800 m., Clemens 
10924, Jan. 1940; Patema, 40 km. inland from Nabire, alt. 300 m., Kanehira 
& Hatusima 12432, Mar. 1940; 4 miles south of Langemak Bay (vicinity of 
Finschhafen), Sawyer 98, Apr. 1945; Lae, Clemens 10435, July 1939; 
Boana, alt. about 1050 m., Clemens 41560 (U. of Mich.), July 1940; Yun- 
zaing, alt. about 1500 m., Clemens 3467, 3775, 4046, June, Aug. 1936; 
vicinity of Kajabit Mission, Clemens 10784, Aug.-Dec. 1939; Gaeng, alt. 
1350 m., Clemens 41292 (U. of Mich.), Aug. 1940. 

This enumeration of specimens must be considered as belonging to £. 
novo-guineense sensu lato. They vary considerably; some tend to be more 
pubescent than others; again, quite a number have a long acumen and are 
dentate or serrate-dentate only on the upper half, while others from the 
same locality may be very shortly acuminate. 

We have at hand for comparison Schlechter 16741, named var. angusti- 
folium Warb., but cited by Winkler under the species, and Warburg 20774 
from Sattelberg, probably an isotype of var. angustifolium Warb. I cannot 
see any difference in the two. 

Another collection with staminate inflorescence on a peduncle 5 cm. 
long, but with apparently entire leaves (as far as I can see not differing 
otherwise), is Brass 5387, from stream banks in lower primary forest, 
Mafulu, Central Division, alt. 1250 m. 


Elatostema belense sp. nov. 


Planta 30-40 cm. alta sparsim ramosa; caulibus et ramulis adscendenti- 
bus pilosis vel glabrescentibus in sicco leviter sulcatis; foliis subsessilibus 
(petiolo circiter 1 mm. longo) lanceolato-oblongis 6-11 cm. longis, 1-3 cm. 
latis (ramulorum 2-4 x 0.6-1.1 cm.), leviter inaequilateralibus, apice 
acuminatis vel interdum acutis, basi obliquis latere angustiore obtusis, 
latere latiore rotundatis fere subcordatis margine superiore 24 vel % 
grosse et acriter dentatis ceterum integris utrinque pilosis (pilis leviter 
rigidis) vel glabrescentibus, penninerviis, nervis lateralibus utrinsecus 5-8 
oblique adscendentibus; stipulis hyalinis pilosis oblongis, 5 mm. longis 
acutiusculis; inflorescentiis 4g: pilosis, 8-10 mm. diametro, pedunculatis, 
pedunculo 2—2.5 cm. longo; bracteis 2 exterioribus late ovatis 6-7 mm. 
longis, valde carinatis sub apice cornutis, cornu 2 mm. longo, interioribus 
paulo minoribus, bracteolis spathulato-oblongis; floribus ¢@ 2 mm. pedi- 
cellatis, perigonio 4-fido, 2 mm. longo, segmentis sub apice circiter 0.5 
mm. corniculatis; inflorescentiis @ usque 6 mm. diametro, sessilibus vel 
subsessilibus, dense pilosis vel glabrescentibus, bracteis illis ¢ similibus 
sed minoribus, bracteolis fere linearibus apicem versus pilosis, floribus 
2 (submaturis) circiter 0.5 mm. pedicellatis, perigonii segmentis minutis 
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vix visis, staminodiis 3 distincte manifestis; achenio ovali utrinque angus- 
tato, 2.5-3 mm. longo, 1—1.1 mm. lato, circiter 8-costato. 

NETHERLANDS NEW GUINEA: not common, on shady flood-banks 
of a forest creek, Bele River, 18 km. NE. of Lake Habbema, alt. 2200 m., 
Brass 11317 (tyrr), Nov. 1938; frequent in flood-plain forest, Bele River, 
18 km. NE. of Lake Habbema, alt. 2200 m., Brass 11263, Nov. 1938. 

In the relatively long-peduncled staminate inflorescence the species 
suggests E. novo-guineense Warb., but the leaves differ in outline, the 
acumen is much shorter, and the teeth of the leaves deeper and sharper; 
further, the stipules are oblong and acutish rather than lanceolate and 
acuminate. The horns of the inflorescence protrude beyond the margin of 
the bracts rather than being even with it or shorter as shown in the 
figure of E. macropus. The pubescence in Brass 11317 is more profuse 
and mostly longer than that of Brass 11263, which has a definite tendency 
to be glabrous on the older parts of the plant. 


Elatostema urvilleanum Brongniart in Bot. Voy. Coq. 210, pl. 46, f. A. 
1829. 

SOLOMON ISLANDS: San Cristobal: coral limestone soil near 
beach, Waimamura, Brass 2555, Aug. 1932 (plentiful; attaining 60 cm. in 
height; whole plant very fleshy). 

This plant looks like a very good match for the plate of this Moluccan 
species. 


Elatostema schroeteri nom. nov. 
Elatostema serratifolium Hilde Schréter in Rep. Sp. Nov. 47: 221. 1939; 
non Elmer (1934). 

We are fortunate enough to have at hand three of the collections cited 
(Clemens 5992, 6832, 7458) in the original description; in fact we have 
four, but Clemens 7075 is a mixture, and only part of it belongs to this 
species. 

Elatostema schroeteri var. angustilimbum var. nov. 

Ramulis novellis patenti-pilosis; foliis anguste lanceolatis (6-12  1.2-2 
cm.) longe acuminatis, acumine 2—2.5 cm. longo, subtus primum costa et 
nervis lateralibus deinde costa tantum patenti-pilosis, cystolithis supra 
copiosis. 

NETHERLANDS NEW GUINEA: characteristic undergrowth on 
moist, rocky slopes in Fagaceae forest, Bele River, 18 km. NE. of Lake 
Habbema, alt. 2300 m., Brass 11339 (typE of var.), Nov. 1938 (40-60 cm. 
high). 

This variety differs from the species in its narrower leaves with longer 
acumen, and in the loose and widely spreading pubescence of the branch- 
lets and the midrib and nerves on the lower leaf-surface. The cystoliths 
are much more profuse in the variety, but I have been unable to determine 
whether this is a constant feature, in fact, I suspect that it is not. 
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Elatostema kupeiense sp. nov. 

Planta 50. cm. alta fere glabra ramosa; ramis tenuibus in sicco 2.5 mm. 
diametro, ramulis tenuioribus, internodiis ramulorum 5-10 mm. longis 
prope apicem minoribus; foliis tenuiter chartaceis subsessilibus (petiolo 
0.5-2 mm. longo), oblongo-lanceolatis, 3-6 cm. longis, 0.9-1.5 cm. latis, 
basi obliquis, latere angustiore obtusis, latere latiore rotundatis vel sub- 
auriculatis, sursum fere inciso-serratis, serraturis 5-9, margine tantum 
prope basim et apice integris, acumine 1-1.7 cm. longo basi 2-3 mm. 
lato, utrinque glabris (novellis subtus costa pilosulis), penninerviis, nervis 
lateralibus utrinsecus 5—9 oblique adscendentibus utrinque manifestis, 
subtus rete manifesto, cystolithis minimis adspersis; stipulis linearibus 
acuminatis, circiter 6 mm. longis, tarde deciduis; inflorescentiis 4 : 
circiter 7 mm. diametro, axillaribus, pedunculatis, pedunculo 1-3 cm. 
longo, bracteis exterioribus 5.5 mm. longis (cornibus 3 mm. inclusis), 
late ovatis sub apice carinato-cornutis, interioribus angustioribus carinato- 
corniculatis, corniculo 0.7 mm. longo, carina sparsim et subrigide pilosula; 
floribus 1.5 mm. pedicellatis, perigonii segmentis 2 mm. longis, 0.7 mm. 
corniculatis; inflorescentiis @: axillaribus sessilibus, tantum 3-4 mm. 
diametro, bracteis et bracteolis 2—2.5 mm. longis, rigide pilosulis et 
corniculatis; floribus vix 1 mm. pedicellatis, perigonii segmentis 3 minutis 
brunnei-glandulosi-adspersis, staminodiis minutis, achenio ovali-fusiforme, 
circiter 1 mm. longo vix 0.5 mm. diametro. 

SOLOMON ISLANDS: Bougainville: rain-forest, Kupei Goid 
Field, alt. 950 and 1000 m., Kajewski 1678, 1696 (Tyre), April 1930 (very 
fleshy plant). 

This species appears most closely allied to E. acuminatum Brongn., 
but in the latter entity the base of the leaf is described as acute, and the 
lateral nerves appear to extend direct to the first dentation above them. 
In E. kupeiense, on the other hand, each nerve appears to extend into 
the second dentation above its separation from the midrib. 


Elatostema rudicaule Hub. Winkler in Bot. Jahrb. 57: 540, fig. 6. 1922. 


NORTHEAST NEW GUINEA: forest hill by water supply, and near 
clearing west of village, Ogeramnang, alt. about 1740 m., Clemens 4576, 5016, 
Dec. 1936 and Jan. 1937. 

BRITISH NEW GUINEA: plentiful on wet banks of a small stream, 
Mt. Tafa, alt. 2400 m., Brass 4830, May-Sept. 1933 (fleshy shrub about 0.5 m., 
stem 4-angled, upper side fluted). 

These collections vary considerably in the size of the leaves (2-6 x 
0.8-1.8 cm.) and the pubescence. In Clemens 4576 the upper leaves are 
clothed above with a sparse villosity which probably is lost as the plant 
matures; the other plants have leaves glabrous on the upper surface; 
however, all are marked in some degree by the double serration which 
seems to be the character of this species. Owing to the fact that Brass 
4830 has leaves with simple serrations as well as leaves with double serra- 
tions, it has seemed best to regard a specimen from the Netherlands New 
Guinea as a variety of this species. 
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Elatostema rudicaule var. villiferum var. nov. 


Planta 80 cm. alta, ramosa; ramis glabrescentibus, ramulis hirsuto- 
villosis; foliis 1-2.8 cm. longis, 0.4— 0.8 cm. latis, subsessilibus lanceolatis 
acutis, basi valde obliquis, ee angustiore pantnine tie vel obtusis, 
latiore auriculatis, serrato-dentatis, dentibus utrinque 7-10 integris, penni- 
nerviis, nervis jateralibus hirtellis subrectis eodem numero dentium et in 
dentibus terminantibus; stipulis lanceolatis hyalinis 3 mm. longis costa 
pilosulis deciduis; inflorescentiis 3: sessilibus; bracteis 2 exterioribus 
circiter 2 mm. longis ovatis obtusiusculis ciliatis sub apice 0.3 mm. cornicu- 
latis brunneo-granulosis vel brunneo-lineolatis, interioribus angustioribus 
sursum pilosulis; floribus ¢ 1.5 mm. pedicellatis; perigonii segmentis 
4 vix 1.5 mm. longis apicem versus pilis paucis ornatis et minute cornicu- 
latis; inflorescentiis ?: ei speciei similibus. 

NETHERLANDS NEW GUINEA: plentiful in moist hollows in forest 
undergrowth, Bele River, 18 km. NE. of Lake Habbema, alt. 2300 m., Brass 
11230 (Tyre of var.), Nov. 1938 (plant 80 cm. high; branches spreading). 

This plant differs from the species in the simple serration of the leaves 
and the shaggier pubescence of the branchlets. 


Elatostema velutinicaule Hubert Winkler in Bot. Jahrb. 57: 542. 1922. 


NORTHEAST NEW GUINEA: Wantoat (Wantot), alt. 1050-1800 m., 
Clemens 11000A, Jan. 1940. 
Elatostema Reiterianum Hub. Winkler in Bot. Jahrb. 57: 543. 1922. 

NETHERLANDS NEW GUINEA: in forest undergrowth, gregarious 
and covering the ground in wet bottoms, 9 km. NE. of Lake Habbema, alt. 
2800 m., Brass 10295, Oct. 1938 (plant 50-60 cm. high; leaves rugose). 

This collection with pistillate flowers agrees reasonably well with the 
original description of the species. Pistillate inflorescence: axillary, sub- 
sessile, up to 8 mm. broad and somewhat stiffly pilose; outer bracts broadly 
ovate, keeled along the upper midrib, about 7 mm. long including a minute 
horn about 1 mm. at the apex; inner bracts narrower and umbonate; 
bracteoles narrowly spatulate or linear; perianth segments 4, linear, pilose, 
hardly 0.5 mm. long; staminodes minute; achene ovoid, 1 mm. long, 
0.6-0.7 mm. diameter, neither compressed nor angled. 


Elatostema sesquifolium (Reinw.) Hasskarl, Cat. Hort. Bogor. 79. 1844. 
— Weddell in Arch. Mus. Hist. Nat. Paris 9: 308. 1856. — Hubert 
Winkler in Bot. Jahrb. 57: 534. 1922. 

Procris sesquifolium Reinwardt in Blume Bijdr. 511. 1825. 

Elatostema integrifolium in DC. Prodr. 16(1): 179. 1869. 

NETHERLANDS NEW GUINEA: in high rain-forest, Momi, 60 miles 
south of Manokwari, alt. 50 m., Kanehira & Hatusima 13291, March 1940 
(plant 60-80 cm. high). 

NORTHEAST NEW GUINEA: jungle sidehill, Sattelberg, about 900 
m. alt.. Clemens 476, Oct. 1935; Wantoat (Wantot), alt. 1050-1800 m., 
Clemens 11031A; jungle ravine, 4 miles south of Langemak Bay Gon 
of Finschhafen), alt. about 100 m., Frank E, Sawyer 102, 120, April 1945. 
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BRITISH NEW GUINEA: wet rain-forest floor, Sogeri, about 450 m. 
alt., Brass 644, Nov. 1925 (plant 30-60 cm. high); rain-forest floor, Thu, 
Vailala River, Brass 996, Feb. 1926. 

SOLOMON ISLANDS: Bougainville: creek bank, Kupei Gold 
Field, Kajewski 1625, April 1930. 

Elatostema sesquifolium var. ramosum Hubert Winkler in Bot. Jahrb. 
DAZ Soh, NOAA. 

NETHERLANDS NEW GUINEA: forming most of the undergrowth 
in semi-shade on banks of rain-forest streams, alt. 1200 m., Brass 12946, 
Feb. 1939 (slender shrub 1-1.2 m. high; branches spreading). 

NORTHEAST NEW GUINEA: Wantoat (Wantot), Clemens 11032B, 
Jan. 1940. 

BRITISH NEW GUINEA: common along roadside in light primary 
forest, Mafulu, alt. 1250 m., Brass 5418, Sept.-Nov. 1933 (undershrub less 
than 1 m. high; leaves dark). 

In addition to the specimens cited above as belonging to this species, 
I should like to call attention to Clemens 11308 bis (Univ. of Michigan), 
Matap, March 1940, in which the leaves are occasionally 1- or 2-incised 
or lobed. The specimen is very fragmentary, but I believe its alliance 
is here. 


Elatostema humile sp. nov. 


Herba 15-20 cm. alta, parce ramosa; caulibus tenuibus apice crispe 
pubescentibus ceterum glabris, internodiis 3-7 mm. longis; foliis sub- 
sessilibus vel breviter petiolatis, petiolo 0.5-1.5 mm. longo, lanceolatis, 
fere aequilateralibus, 3-5 cm. longis, 0.4-1 cm. latis, apice acutis vel 
acuminatis basi paulo obliquis, latere angustiore cuneatis, latere latiore 
obtusis vel subrotundatis, basim versus integris sursum latere latiore 
4—8-denticulato-serratis, latere angustiore 3—5-denticulato-serratis maturis 
glabris, novellis subtus costa crispe pubescentibus ceterum glabris, sub- 
penninerviis basi trinerviis cystolithis linearibus supra adspersis subtus in 
costa nervisque ornatis; stipulis circiter 5 mm. longis lineari-lanceolatis 
brunnescentibus hyalinis caducis; inflorescentiis ¢+ usque 7 mm. diametro, 
pedunculatis pedunculo usque 8 mm. longo, axillaribus, bracteis exteriori- 
bus late ovatis 3.5 mm. longis latisque sub apice carinato-corniculatis, 
corniculo 0.5 mm. longo, interioribus minoribus et bracteolis apicem versus 
pilis rigidis adspersis; floribus 1.5 mm. pedicellatis, perigonii segmentis 
5 circiter 2 mm. longis sub apice 0.5 mm. corniculatis; inflorescentiis @ : 
circiter 5 mm. diametro, axillaribus subsessilibus bracteis et bracteolis 
quam ¢ minoribus; pedicellis vix 0.5 mm. longis, perigonii segmentis 4 
minutis, staminodiis manifestis; achenio 0.7 mm. longo, elliptico, utrinque 
angustato, acuto. 

NETHERLANDS NEW GUINEA: covering stones and mossy rocks 
in bed of a small stream in rain-forest, 4 km. SW. of Bernhard Camp, Iden- 
burg River, alt. 850 m., Brass 13271, 13421 (tyre), March 1939; in high 
rain-forest, Chaban, 30 km. inland from Nabire, alt. 300 m., Kanehira & 
Hatusima 11877, Feb. 1940. 


This species suggests at once E. tenuicaule Hub. Winkl. from New 
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Guinea, and E. stenophyllum Merr. from Guam. It differs from both in 
that the staminate flower is 5-merous. It should also be noted that the 
dentations are several on the broader side of the leaves of E. humile and 
extend half-way (or more) from the apex (or just below it) to the base, 
whereas in E. tenuicaule they are only two or three and apical. 


Elatostema morobense sp. nov. 


Planta circiter 15 cm. alta, basi ramosa; ramis adscendentibus tenuibus 
glabris, 1-1.5 mm. diametro, internodiis 4-6 mm. apicem versus 2 mm. 
longis; foliis distichis subsessilibus (petiolo 1 mm. longo), 1-1.7 cm. 
longis, 5-8 mm. latis, oblongis vel obovato-oblongis, inaequilateralibus, 
basi valde obliquis, latere latiore subcordatis, latere angustiore cuneatis, 
prope apicem utrinque bidentatis vel latere angustiore tantum uno dente 
instructis, supra strigulosis, pilis 0.5-0.7 mm. longis pellucidis, cystolithis 
linearibus vix 0.5 mm. longis, subtus glabris pallidioribus, triplinerviis, 
nervis lateralibus 2 prope apicem in lobos terminantibus acutis; stipulis 
lineari-oblongis abrupte acuminatis, 4-6 mm. longis, hyalinis in lineam 
mediam fulvis glabris, deciduis; inflorescentiis ¢ : non visis; inflorescentiis 
?: 4-5 mm. diametro sessilibus, bracteis ciliatis subrigide pilosis, ex- 
terioribus 2 ovatis, 3.5 mm. longis sub apice circiter 1 mm. corniculatis, 
interioribus oblongis corniculatis, bracteolis linearibus pilosis; floribus @ 
submaturis 1 mm. pedicellatis, perigonii segmentis 4 minutis, staminodiis 
‘4, ovario oblongo, utrinque paulo angustato, 1 mm. longo, longitudinaliter 
et interrupte brunneo-lineato. 

NORTHEAST NEW GUINEA: Tobou vicinity, Clemens 6375A 
(tyre), May 1937; high forest trails, banks, etc., Sambanga, alt. 1500-1600 
m., Clemens 6950, 7843, Sept., Dec. 1937. All from Morobe District. 

As far as I can suggest the nearest relative of this species appears to be 
E. lingelsheimiit Hub. Winkl. Its striking characters are the glabrous 
stems, stipules, and lower leaf-surfaces, and the semi-transparent rather 
coarse hairs (appressed towards the apex of the leaves), which are fairly 
plentiful on the upper leaf-surfaces; the dentation is confined practically 
to the apparently broad and slightly oblique apex of the leaves. 


Elatostema cupulare Hub. Winkler var. pedunculatum var. nov. 
Planta quam typus, ut videtur, minus pubescens; foliis 3.7-5.3 cm. 
longis, 0.8—1.1 cm. latis; inflorescentiis ¢ : 0.5—-1.8 cm. pedunculatis. 


NORTHEAST NEW GUINEA: in bamboo thicket along bank of a 
small stream, near Firlschhafen, Reeder 888 (Type of var.), Mar. 1944, 


The leaves of this variety very closely resemble those of this species 


shown in Bot. Jahrb. 57: 536, fig. 4. 1922; they are, however, slightly 
narrower, and the staminate inflorescence is pedunculate rather than sub- ~ 


sessile. 
Elatostema tricanthum Lauterbach in K. Schum. & Lauterb., Fl. Deutsch. 
Schutzgeb. Siidsee Nachtr. 255. 1905, vel aff. 
NORTHEAST NEW GUINEA: mossy bush, Upper Camp A, 2700-3000 
m., Clemens 10090, March 1939. 


380 JOURNAL OF THE ARNOLD ARBORETUM [VOL. XXXII 


This collection looks very much like a carbon rubbing of E. tricanthum 
Lauterb. which Dr. Merrill sent me from the British Museum. However, 
Dr. Merrill does not think that the small plant sent with it for comparison 
matches it; the original description characterizes the stem as fulvous- 
villous, whereas in this collection the stems are appressed-pilose with short 
hairs. 


Elatostema podophyllum Weddell in Ann. Sci. Nat. 4, 1: 189. 1854, 
vel aff. 

NETHERLANDS NEW GUINEA: in forest near Iray, Lake Giji, 
Angi, Arfak mountains, alt. 1900 m., Kanehira & Hatusima 13799, April 
1940. 

This specimen does not have so many cystoliths as the one Philippine — 
specimen which I have seen, but in other characters the two are much alike. 


Elatostema poteriifolium Ridley in Trans. Linn. Soc. Bot., ser. 2, 9: 
1955 LOL6, vel*ait. 

NETHERLANDS NEW GUINEA: common on mossy logs in moist 
forest of valley bottom and along the banks of streams in forest, 9 km. NE. 
of Lake Habbema, alt. 2800 m., Brass 10300, 10550, Oct. 1938; very abun- 
dant in moist gullies, Bele River, 18 km. NE. of Lake Habbema, alt. 2300 m., 
Brass 11226, Nov. 1938 (forest ground herb). 

At the British Museuin, Dr. Merrill compared a fragment of Brass 
10550 with the type of E. poteriifolium Ridl. He wrote me that this is 
near, but not identical with Ridley’s species. He pointed out that there 
. are very long hairs on both the stem and the leaves of the Kloss specimen. 
(the type) and also that the stem is very densely pubescent with a mixture 
of short and long hairs. In the Brass specimens some leaves are practically 
glabrous, others have long hairs on them. I suspect this question of pubes- 
cence is a variable character; on the other hand I do not find the two 
types of pubescence on the stems of these collections. 


Elatostema mongiense var. gracile Hubert Winkler in Bot. Jahrb. 57: 
543. 1922. 

BRITISH NEW GUINEA: banks of a gully in dense valley forest, 
not very common, Mt. Tafa, alt. 2400 m., Brass 5000, May-Sept. 1933 (stem 
and branches thick and fleshy). 

It is very difficult to place this single specimen with only the brief’ 
descriptions of the species and variety at hand. However, with the hope 
that it may be a help to the next worker on this group I am adding a 
brief description of this specimen. Plant herbaceous, about 40 cm. tall, 
the upper part of the stem profusely branched; stem subsulcate and 
glabrescent, branches and branchlets slender and crisply pilose, internodes 
of the branches 1—2.5 cm., of the ultimate branchlets about 1-2.5 mm. long; 
leaves distichous, subsessile, oblong, 3.5-6.5 mm. long, 1.5-2.3 mm. broad, 
obtuse, strongly oblique at base, on the broader side rounded-auriculate, 
the auricle covering the very short petiole and the stem, on the narrower 
side rounded or subtruncate, upwards 2-4 obtusely serrate on the broader 
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side and 2-3 on the narrower, upper surface glabrous, the lower pubescent 
along the veins; stipules minute, shortly pilose and caducous; only the 
é inflorescence seen; flowers single, subsessile, 2-bracted, bracts 0.5 mm. 
long, lanceolate and shortly pilose; perianth-segments 4 with somewhat 
rounded apices and just below them minutely horned; stamens 4. 

In the solitary staminate flowers and the size of the leaves this plant 
suggests E. polypodioides Ridl.; however, the “conspicuous rounded de- 
pressions” on the lower surface of the leaves (as described for Ridley’s 
species) and the trichomes on the “elevations” of the upper surface are 
lacking. 


Elatostema whartonense sp. nov. 

Frutex epiphyticus parvus (specimine incompleto 35 cm. longo); ramis 
4 mm. diametro sulcatis glabrescentibus, ramulis numerosis fere adpresse 
hirtellis, internodiis 1-3 mm. longis; foliis distichis 6-9 mm. longis, 2-3 
mm. latis, chartaceis subsessilibus (petiolo 0.5 mm. longo) oblongis ob- 
tusiusculis et interdum apiculatis, basi valde obliquis, latere latiore 
auriculatis, auriculo 1-1.3 mm. longo, sursum 1-3 grosse dentatis, dentibus 
acutis vel obtusiusculis, latere angustiore basi rotundatis et apicem versus 
uno dente instructis, penninerviis, supra glabris, subtus costa et nervis 
lateralibus subadpresse hirtellis ceterum glabris, cystolithis prope nervos 
paucis minimis; stipulis subpersistentibus circiter 3 mm. longis hyalinis 
lineari-lanceolatis adpresse hirtellis; inflorescentiis ¢: non visis; inflo- 
rescentiis 9: axillaribus paucifloris sessilibus 2—2.5 mm. longis; bracteis 
2 latioribus plerisque angustioribus, non cornutis hirtellis; bracteolis 
lineari-lanceolatis hirtellis; perigonii segmentis 4 aequalibus, 0.5 mm. longis 
linearibus; staminodiis minutis; achenio 1.5—1.8 mm. longo, oblongo apice 
acuto, 4-costato. 

BRITISH NEW GUINEA: Murray Pass, Wharton Range, alt. 2840 m., 
Brass 4609 (type), June-Sept. 1933 (single colony seen; epiphytic small 
shrub; leaves pale). 

In Winkler’s key to the species, Bot. Jahrb. 57: 521-523. 1922, this 
species appears closest to E. peperomioides, but it is readily distinguished 
from that species by the smaller size of the leaves and their dentation as 
well as by the lack of horns on the bracts of the inflorescence. Its leaves 
are about the size of those of E. mongiense Lauterb.; however, in the latter 
species the whole margin of the leaf is rounded-serrate, whereas in E. 
whartonense the narrower side has only one dentation, on the broader side 
are 1-3 (mostly 2) teeth towards the apex; the pubescence along the 
nerves of the lower surface often projects like minute tufts beyond the 
tip of these teeth, causing them to appear sharper than they really are. 


Elatostema perpusillum sp. nov. 

Herba parva epiphytica ramosa; caulibus gracilibus in speciminibus vix 
1.5 mm. diametro sursum ad 0.4 mm. diametro, ramulis parce pilosis vel 
glabris, internodiis 1-5(-8) mm. longis; foliis subsessilibus (petiolo 
plerumque vix 0.5 mm. longo, interdum fere 1 mm. longo), distichis in 
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ambitu et magnitudine valde diversis, 5 X 3 mm., 11 3 mm.,10 x 4 
mm., 10 X 6mm.,14 X 5mm., 21 XK 4mm.,19 X 7 mm., oblongis vel 
obovatis fere aequilateralibus, basi parum obliquis, cuneatis vel latere 
latiore fere obtusis, apice obtusis vel obtusiusculis latere latiore 1—4-den- 
tatis, latere angustiore 1—3-dentatis, supra glabris subtus minute et con- 
sperse fusco-granulosis costa pilosulis, penninerviis vel basi trinerviis et 
superne nervis lateralibus 1-3 in dentes terminantibus; stipulis lanceolatis 
vix 1.5 mm. longis cito caducis; inflorescentiis ¢: singulis axillaribus 
1-3-floris breviter pedunculatis, pedunculo usque 1.5 mm. longo; bracteis 
2 exterioribus circiter 2 mm. longis obtusis carinatis 0.5 mm. corniculatis 
glabris vel costa parce pilosulis, interruptis lineolis brunneis ornatis, interi- 
oribus similibus sed angustioribus; floribus ¢: perigonii segmentis 4 vel 
5, obovatis 2 mm. longis sub apice 0.5 mm. corniculatis; inflorescentiis 
2: circiter 2.5 mm. longis latisque, sessilibus vel subsessilibus paucifloris, 
bracteis et bracteolis rigide pilosis, pilis usque 2 mm. longis; floribus @ : 
perigonii segmentis 4 linearibus longe pilosis consperse brunneo-granulosis, 
juvenilibus ovario longioribus, maturis longitudine achenii fere aequanti- 
bus; staminodiis in fructu manifestis; achenio ovoideo 1.2 mm. longo 
compresso minute ruguloso. 

NETHERLANDS NEW GUINEA: climbing on undergrowth of rain- 
forest gullies, common, 15 km. SW. of Bernhard Camp, Idenburg River, 
alt. 1800 m., Brass 12029 (Tyre), Jan. 1939. 

Out of four staminate inflorescences which I examined, I found only 
one in which the perianth parts were four; in all others the perianth was 
S-parted. It is a curious feature that the staminate inflorescence is prac- 
tically glabrous (occasionally with a few scattered hairs on bracts and 
bracteoles), but the pistillate inflorescence is clothed with relatively long 
hairs on bracts, bracteoles, and perianth, in fact the pistillate inflorescence 
is very difficult to dissect on account of the long hairs being tangled in 
the pressed specimen. The pistillate flower is very short-pedicelled in 
this species. I had thought at first to place this specimen in E. hymeno- 
phyllum Hub. Winkl., but the only cystoliths apparent are along the 
main branches; very few stipules remain on the collection, and the 
staminate flowers are on much shorter pedicels than those in E. hymeno- 
“phyllum. It should also be compared with E. fragile Hub. Winkl. The — 
latter has simple canaliculate stems (when dry) and persistent stipules, 
as well as incised-serrate leaves; on the other hand, in E. perpusillum the 
stems are subterete (canaliculate only at the apex), the stipules caducous, 
and the leaves serrate-dentate, not incised. Elatostema doormanianum 
and E. perpusillum have a wide variation in the size of the leaves, but in 
the former the base is described as subauriculate on one side, in the latter 
both sides are cuneate at the base, or one side is at most somewhat obtuse. 


Elatostema tridens sp. nov. 


Herba parva repens ad apicem breviter adscendens parce ramosa; cauli- 
bus tenuibus pilosulis; foliis distichis subsessilibus oblongis, 7-13 cm. 
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longis 3-5 cm. latis, valde inaequilateralibus, apice inaequaliter grosse 
tridentatis, dente medio longiore, latere latiore dente minore interdum 
auctis, basi valde obliquis, latere angustiore subacuminatis, latere latiore 
anguste auriculato-semicordatis, auriculo petiolum 1-2 mm. longum 
tegente, supra prope marginem sparsim pilosulis ceterum glabris, subtus 
costa et nervis et interdum margine sparsim pilosulis; basi trinerviis, in 
latere latiore sursum nervo basali cum 1-2 lateralibus conjuncto, cysto- 
lithis supra conspersis subtus praecipue in nervis conspersis; stipulis vix 
1 mm. longis hyalinis caducis; dioicis; inflorescentiis ¢: singulis axillari- 
bus subsessilibus; bracteis 2 exterioribus late ovatis circiter 4 mm. longis 
sub apice haud 1 mm. corniculatis, interioribus 6 circiter 3 mm. longis 
corniculatis, bracteolis corniculatis apice pilis paucis ornatis; floribus 5 
breviter pedicellatis ante anthesin; perigonii segmentis 4 subaequalibus 
sub apice pilis paucis ornatis et corniculatis; inflorescentiis @: singulis 
sessilibus; bracteis 2 exterioribus ovatis’3 mm. longis, concavis apicem 
versus subcarinatis et ciliatis sub apice corniculatis, interioribus angusti- 
oribus ciliatis et corniculatis, bracteolis ciliatis; floribus @ immaturis 
2 mm. pedicellatis; perigonii segmentis 3 inaequalibus; ovario ellipsoideo. 

NETHERLANDS NEW GUINEA: sandy edges of a stream in forest, 
9 km. NE. of Lake Habbema, alt. 2700 m., Brass 10770, Oct. 1938; here 
and there on wet shady banks of a stream, Bele River, 18 km. NE. of Lake 
Habbema, alt. 2200 m., Brass 11310 (vTyPE), Nov. 1938. 


Unfortunately I cannot suggest an alliance for this species. 


Suspcen. PELLIONIA 


Elatostema angulare Hubert Winkler in Bot. Jahrb. 57: 549, fig. 8. 
1922. — Schroter -& Winkler in Rep. Spec. Nov. Beih. 83(2): 46. 
1936. 

NETHERLANDS NEW GUINEA: in flood-plain rain-forest, alt. 850 
m., Brass 13378, 13499, March 1939 (low epiphyte; stem fleshy, unbranched, 
60-80 cm. long). 

These two staminate specimens suit the description of this species. 
Unfortunately there are no duplicates, and the pistillate plants are still 
unknown. 


Elatostema sinuatum (BI.) Hasskarl, Catalog. Pl. Bogor. 79. 1844, ampl. 
Hilde Schréter in Rep. Spec. Nov. Beih. 83(2): 29, 30. 1936. 

BRITISH NEW GUINEA: riverine rain-forest, Palmer River, 2 miles 
below Black River Junction, alt. 100 m., Brass 6906, June 1936 (epiphytic 
close to the ground; stems reddish, 60-80 cm. long, one, two, or more pro- 
duced from small fleshy stock 3-5 cm. diameter; petioles, midrib and nerves 
on the lower surface of the leaves reddish). 

Although this specimen does not agree too well in foliar characters, I 
cannot seem to place it elsewhere than with this species. The leaves are 
7.5-13 cm. long (including acumen 2 cm. long), 1.5-3.5 cm. wide, lanceo- 
late or oblong-lanceolate, with cuneate base of lower leaves short and 
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broad, the upper half of the margin denticulate, entire below. The small 
leaves are lanceolate or ovate, 1-2 cm. long. 


Elatostema sinuatum var. pedunculatum (Hub. Winkler) Hilde Schroter 
in Rep. Spec. Nov. Beih. 83(2): 32. 1936. 

NORTHEAST NEW GUINEA: Sepik River near August River, 
Womersley, NGF 3800, Sept. 1949 (epiphyte near base of trees; branches 
long and spreading). 

NETHERLANDS NEW GUINEA: common in rain-forest of river 
flood plain, 4 km. SW. of Bernhard Camp, Idenburg River, alt. 850-nr.; 
Brass 13689, Mar. 1939 (small fleshy unbranched semi-epiphyte; stems, 
petioles, and peduncles red); rain-forest of moist hollows, Bernhard Camp, 
Idenburg River, alt. 60 m., Brass 13771 (@), 13771A (6), April 1939 (com- 
mon low epiphyte; several fleshy spreading branches 1-1.5 m. long; inflo- 
rescence red). 

These collections appear to agree fairly well with the description cited 
above. 


Elatostema pauperatum Hubert Winkler in Bot. Jahrb. 57: 551. 1922. — 
Schroter & Winkler in Rep. Spec. Nov. Beih. 83(2): 45. 1936. 

NETHERLANDS NEW GUINEA: frequent in rain-forest ravines, 
6 km. SW. of Bernhard Camp, Idenburg River, alt. 1200 m., Brass 12936, 
Feb. 1939 (ascending herb £60 cm.); epiphytic in rain-forest, Sennen, 
40 km. inland from Nabire, alt. 300 m., Kanehira & Hatusima 12478, March 
1940. 

In size of leaves and small inflorescences these two collections agree 
with the description of E. pauperatum Hub. Winkl. 


Aff. Elatostema cauliflorum Hubert Winkler in Bot. Jahrb. 57: 556. 1922. 

NETHERLANDS NEW GUINEA: in high rain-forest, Papaya, 20 km. 
inland from Nabire, alt. 100 m., Kanehira & Hatusima 11715, Feb. 1940; 
Patema, 40 km. inland from Nabire, alt. 300 m., Kanehira & Hatusima 11964, 
Feb. 1940. : 

I have been at a loss to place these two collections with any degree of 
certainty. However, after examining the plate of E. lamii Hub. Winkl., 
which has been accepted as a synonym of &. cauliflorum by Schroter & 
Winkler, I am satisfied that the plants cited here are closely allied. The 
leaves are smaller, without a definitely marked acumen, and the flowers 
are smaller than those described for this species. 


Elatostema inconstans sp. nov. 


Planta scandens ut videtur dioica, parce ramosa, glabra partibus 
juvenilibus squamulis brunneis minutis parce conspersa; caulibus adscen- 
dentibus superne sat tenuibus subsulcatis inferne sublignescentibus sub- 
teretibus; foliis pusillis non visis; foliis normalibus chartaceis subsessilibus 
(petiolo vix 2 mm. longo), linearibus vel lineari-oblongis vel lanceolato- 
oblongis vel anguste obovatis, superioribus 5 X 0.40.8 cm., 4.5 & 1.3 cm., 
6.5 X “2-cm., inferioribus 0.5 <X 0:3 em.,°2;5)50 0.4 €mi.,92) >  Ieeme 
parum inaequilateralibus, apice obtusiusculis vel subacuminatis, basi parum’ 
obliquis cuneatis vel obtusis, supra trientem vel dimidium serrato-dentatis, 
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utrinque cystolithis copiosis, pinnatinerviis vel in foliis angustioribus fere 
semipenninerviis, nervis lateralibus utrinsecus 5—9 arcuatim anastomosanti- 
bus; stipulis deciduis 7-9 mm. longis, lineari-lanceolatis, hyalinis; 
inflorescentiis ¢: non visis; inflorescentiis 9: axillaribus sessilibus vel 
subsessilibus, bracteis et bracteolis stipulis similibus sed minoribus usque 
2 mm. longis; floribus fasciculatis, 5-meris pedicellatis, pedicello usque 
fere 3 mm. longo, perigonii segmentis ad basin liberis ovatis 2 mm. longis 
valde carinatis sub apice longe cornutis, cornu usque 3 mm. longo; achenio 
immaturo 1.5 mm. longo ovoideo minute verruculoso. 

_ BRITISH NEW GUINEA: on woody undergrowth of lower ridge for- 
ests, common, Palmer River, 2 miles below Black River junction, alt. 100 m., 
Brass 7154 (type), July 1936 (climbing to 1 m.). 

Possibly this collection is near E. cauliflorum or E. paramelanum, both 
of which are characterized by longish acuminate leaves; the leaves of 
E. inconstans are indeed variable but never longish acuminate; the flowers 
are closely clustered; the horns of the perianth-segments are as long as or 
longer than the main body of the segments. 


Elatostema grammicum sp. nov. 

Herbacea glaberrima; caulibus radicibus scandentibus apicem versus 
parce ramosis subteretibus; foliis pusillis non visis, foliis normalibus 
chartaceis, 5—11.3 cm. longis 1.7-4.3 cm. latis, lanceolatis vel elliptico- 
lanceolatis utrinque angustatis, apice breviter et obtusissime acuminatis, 
basi cuneatis, utrinque cystolithis oculo nudo manifestis et copiosis, costa 
supra canaliculata subtus prominula, nervis lateralibus utrinsecus 4 vel 5 
subobscuris arcuatim conjunctis; petiolo 1.3—3.3 cm. longo; stipulis 1.5—2 
mm. longis ovatis submembranaceis caducis; inflorescentiis ¢: non visis; 
inflorescentiis 9 : saepissime e caule scandente defoliato ortis, usque 2 cm. 
longis latisque laxe cymosis, squamulis minutis brunneis conspersis, 
pedunculo usque 1 cm. longo; bracteolis graciliter lanceolatis circiter 0.5 
mm. longis; floribus pedicellatis, pedicello 0.5-2 mm. longo, 5-meris, 
perigonii segmentis ad basin liberis, oblongo-lanceolatis 2.5 mm. longis, 
apice cornutis, cornu 1—-1.5(—2) mm. longo, staminodiis in flore minimis, 
in fructu obviis; achenio fere 2 mm. longo ovoideo compresso subreticulate 
brunneo-lineato. 

BRITISH NEW GUINEA: Fly River, 528 mile Camp, alt. 80 m., 
Brass 6791 (type), May 1936 (slender root-climber 1 m. long, attached to 
base of a tree; leaves glabrous, fleshy, the nerves very dark above; inflo- 
rescence green). 

According to the description of E. truncicola Hub. Winkl., it must be 
the closest relative of this species; however, the Brass collection differs 
in having much smaller stipules, an abundance of linear cystoliths on 
both surfaces of the leaves, pedunculate and loosely cymose inflorescences. 


Elatostema mafuluense sp. nov. 
Suffruticosa, glabra, ramosa; specimine uno ramo vel ramulo consistente 
basi 4 mm. apice 1 mm. diametro sicco angulato; foliis normalibus petio- 
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latis, petiolo 1-2 cm. longo, oblongis 7-13 cm. longis, 2-4 cm. latis, apice 
abrupte acuminatis, acumine 0.7—1.5 cm. longo acuto, basi cuneatis paulo 
obliquis, integris vel subintegris, penninerviis, nervis lateralibus utrinsecus 
7-9 utrinque manifestis obliquo-adscendentibus, cystolithis numerosis 
tenuiter linearibus; stipulis lanceolatis 1.1 cm. longis, caducis; inflores- 
centiis ¢: non visis; inflorescentiis ?: circiter 10 mm. diametro, peduncu- 
latis, pedunculo 3 mm. longo, axillaribus; floribus 2 mm. pedicellatis, 
perigonii segmentis 2—2.5 mm. longis sub apice carinato-cornutis cornu 
1-1.5 mm. longo, staminodiis manifestis, achenio 2 mm. longo, 1.2 mm. 
lato, ovoideo lateraliter compresso, stramineo tuberculato. 

BRITISH NEW GUINEA: amongst herbaceous growth in gully of 
~ forest, Mafulu, alt. 1200 m., Brass 5149 (TYPE), Sept.-Nov. 1933 (low some- 
what fleshy shrub with shining thick leaves; branches, petioles and inflores- 
cence reddish). 

I am at a loss to suggest a close relative of this species. Tracing it 
through the key in Rep. Sp. Nov. Beih. 83(2): 2—8. 1936, it seems nearest 
the description of E. truncicola Hub. Winkl., from which one gathers 
that the main part of the perianth is 2—2.5 mm. long, and by referring 
to the key finds the horns are 2 mm. long, that is in all 4—-4.5 mm. long, 
which is approximately the size of the fruiting calyx in the species above 
described. However, E. truncicola is a climber with rooting stems, reddish 
fruit, and leaves resembling those of Procris; none of these characters 
appear to suit E. mafuluense. 


Elatostema curvitepalum sp. nov. 


Planta herbacea vel suffruticulosa epiphytica glabra; caulibus breviter 
scandentibus simplicibus, internodiis 1-1.5 cm. longis; foliis chartaceis 
subsessilibus (petiolo haud 1 mm. longo) obovato-oblongis, superioribus 
9.5-16 cm. longis, 2.8-4 cm. latis, infimis 2 cm. longis, 0.8 cm. latis, longe 
acuminatis, acumine 1.5-3.5 cm. longo, basi paulo obliquis cuneatis vel 
obtusiusculis, margine (fere integris) obsolete denticulatis vel undulatis, 
cystolithis linearibus supra parcissime conspersis subtus praecipue in costa 
et nervis ornatis, nervis lateralibus utrinsecus costa 8-10 utrinque mani- 
festis; stipulis hyalinis lineari-lanceolatis 6-12 mm. longis, basi 1.5—2 mm. 
latis; inflorescentiis ¢: non visis; inflorescentiis ?: axillaribus, laxe 
capituliformibus vel compacte cymosis, 1—-1.5 cm. diametro, subsessilibus; 
floribus pedicellatis, pedicellis usque 2.5 mm. longis; perigonii segmentis 
obovato-oblongis circiter 1.5 mm. longis cucullatis margine brunneo- 
glanduloso-adspersis; staminodiis brunneis; achenio ovoideo lateraliter 
compresso, verruculoso, 1 mm. longo. 

BRITISH NEW GUINEA: epiphytic near ground on riverbank trees 
or on undergrowth bushes of lower ridge forests, Palmer River, 2 miles 
below junction Black River, alt. 100 m., Brass 6871 (tyre), 7155, June, 
July 1936 (small epiphyte of shortly climbing habit). 

In addition to the above collections which are pistillate, there is a 
staminate collection which may belong here: Brass 6722, Fly River, 528 
mile Camp, alt. 80 m., a small plant climbing to 2 m. on substage tree, 
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with branches and leaves somewhat fleshy, and very small fleshy white 
flowers in short panicles below the leaves, Although superficially the 
leaves look like those of the pistillate collections, they are larger and under 
a lens appear abundantly punctate on the upper surface; the lower surface 
has a brownish color, whereas the others are grayish. Since they do not 
come from the same locality, with the paucity of material for comparison 
it seems best only to call attention to this collection here. 


Elatostema eludens sp. nov. 


Planta circiter 25-35 cm. alta, glabra; caulibus in sicco sulcatis vel 
angulatis, internodiis inferioribus usque 4 cm. apicem versus 1 cm. longis; 
foliis normalibus breviter petiolatis, petiolo 3-11 mm. longo, tenuiter 
chartaceis, oblongo-lanceolatis, 13-17 cm. longis, 3-6 cm. latis (inferioribus 
6.5 2 cm.), basi obliquis, utrinque cuneato-obtusis, apice longe acumi- 
natis, acumine 2-4 cm. longo, subintegré vel inferiore dentato, margine 
superiore 12 leviter crenato-dentatis vel dentato-serratis, supra copiose 
punctatis subtus pallidioribus, penninerviis, nervis lateralibus utrinsecus 
8-11 oblique adscendentibus prominulis, secundariis et rete utrinque 
manifestis; inflorescentiis ¢: non visis; inflorescentiis ?: axillaribus, 
sessilibus 6-8 mm. diametro; floribus usque circiter 2 mm. pedicellatis, 
perigonii segmentis 5, lineari-oblongis carinato-cucullatis circiter 1.5 mm. 
longis, (in fructu) staminodiis expansis fere 1.5 mm. longis, achenio ovoideo 
lateraliter compresso 1 mm. longo 0.5 mm. lato, brunnei-lineolato. 

NETHERLANDS NEW GUINEA: abundant in the dense herbaceous 
undergrowth of rain-forest on alluvial flats, Bernhard Camp, Idenburg River, 
alt, 55.m., Brass 13816 (tyre), April 1939. 

The flowers of this species are very much like those of FE. curvitepalum 
described above, but smaller. The leaves resemble those of £. Weinlandi. 
In the latter, however, the perianth is finer and shorter than in EF. eludens. 


Suscen. ELATOSTEMATOIDES 


Elatostema Beccarii Hilde Schroter in Rep. Spec. Nov. Beih. 83(2): 
129" plese. 1936. 

BRITISH NEW GUINEA: gregarious herb abundant below flood-level 
on slopes of high forested promontories along river, Fly River, 528 mile 
Camp, alt. 80 m., Brass 6726, May 1936; on inundated slopes of rocky 
promontories along river, Palmer River, 1 mile above Black River junction, 
Brass 6959, 6962, 6963, June 1936 (the chief constituents of a dense herba- 
ceous inundation-community on the steep sides of a forest-clad promontory, 
massed in pure stand on limestone outcrop frequently covered by river) ; 
Palmer River, 2 miles below Black River junction, alt. 100 m., Brass 7107, 
June 1936. “ 

All these collections agree with the habit of Z. Beccarit Schroter as 
shown in the plate cited above. Schroter mentioned in the discussion that 
the flowers in the type are badly preserved. Here the inflorescences (up 
to 3.5 cm. broad and 2 cm. long) are for the most part not sessile and 
capituliform but pedunculate (peduncles up to 5 mm. long) and cymose. 


388 JOURNAL OF THE ARNOLD ARBORETUM [VOL. XXXII 


The perianth segments are elliptic-oblong or oblong rather than lanceolate 
or linear-lanceolate, and about 1 mm. long; the fruit is slightly longer. 


Elatostema Weinlandii K. Schumann in Schum. & Lauterb. Fl. Deutsch. 
Schutzgeb. Siidsee Nachtr. 254. 1905.— Hubert Winkler in Bot. 
Jahrb. 57255532 1922; 

Elatostema Weinlandii var. eu-Weinlandii Hilde Schroter in Schroter & 

Winkler in Rep. Sp. Nov. Beih. 83(2): 115. 1936. 

NORTHEAST NEW GUINEA: Sattelberg, alt. about 1000 m., Clemens 
3110, May 1936; Boana, alt. about 900 m., Clemens 8397, July 1938 (plant 
4-5 ft. high); vicinity of Kajabit Mission, alt. 240-600 m., Clemens 10592, 
Aug. 1939; jungle ravine, 4 miles south of Langemak Bay (vicinity of 
Finschhafen), alt. 100 m., Sawyer 103, Apr. 1945. 

BRITISH NEW GUINEA: plentiful in flood-plain forest, Palmer River, 
2 miles below Black River junction, alt. 100 m., Brass 7330, July 1936 (usu- 
ally gregarious in stands 80-100 cm. high). 


Elatostema Weinlandii var. yulense (Hallier f.) Hubert Winkler in Bot. 
Jahrb. 57: 555. 1922. — Schroter & Winkler in Rep. Sp. Nov. Beih. 
83(2): 120. 1936. 


BRITISH NEW GUINEA: abundant in semi-shade on promontories 
along river, Fly River, 528 mile Camp, alt. 80 m., Brass 6778, May 1936 
(woody herb 50-60 cm. high; petioles red); gregarious in forest under- 
growth on high promontories along river, Fly River, 528 mile Camp, alt. 
80 m., Brass 6776, May 1936 (scrambling shrub attaining 2 m., inflorescence 
red, usually lateral). 

The first cited collection (Brass 6778) is pubescent along the stems and 
the veins of the lower surface of the leaves. The leaves are 11-20 cm. 
long, 3-5 cm. broad. This is very like the description of var. yulense. 
The other specimen has much broader leaves, 17-19 cm. long, 6—7.5 cm. 
broad. The leaves are glabrous except at the very base; the petioles and 
the inflorescences are pubescent. 


Elatostema Weinlandii var. Kochii (Valeton) Hubert Winkler in Bot. 
Jahrb. 57: 554. 1922. — Schroter & Winkler in Rep. Sp. Nov. Beih. 
33.(2)<2- 119. Al, 31,4936, 

NETHERLANDS NEW GUINEA: common in rain-forest of river 
flats, 4 km. SW. of Bernhard Camp, Idenburg River, alt. 850 m., Brass 
13685, March 1939 (semi-epiphytic; stems to 1 m. long, not branched) ; 
abundant in rain-forest on lower slopes, Bernhard Camp, Idenburg River, alt. 
60 m., Brass 13798, April 1939 (ascending and branched, about 60 cm. high) ; 
rain-forest of moist hollows, Bernhard Camp, Idenburg River, alt. 60 m., 
Brass 13771B, 13771C, April 1939 (common low epiphyte; several fleshy 
spreading branches 1-1.5 m. long). 


Elatostema Weinlandii var. inamoenum (Hub. Winkler) Hilde Schréter 
in Schroter & Winkler in Rep. Sp. Nov. Beih. 83(2): 118. 1936. 


NORTHEAST NEW GUINEA: jungle ravine, 4 miles south of Lange- 


mak Bay (vicinity of Finschhafen), alt. about 100 m., Sawyer 101, April 
1945 (plants 5-10 inches high). 
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Cf. Elatostema rigidum var. laxum (Elmer) Hilde Schroter in Schréter 
& Winkler in Rep. Sp. Nov. Beih. 83(2): 111. 1936. 

BRITISH NEW GUINEA: forest, Koitaki, alt. about 450 m., Carr 
12018, Apr. 1935 (herb about 3 ft. tall; flowers whitish). 

The inflorescence on the specimen at hand is too immature to show 
details. The leaves are most like those of E. rigidum var. laxum (Elm.) 
H. Schroter, but in some of the Philippine specimens the dentation is 
coarser. Probably E. kietanum Rech. is closely related, but the leaves of 
Rechinger’s species are not so definitely serrate-dentate. 


ARNOLD ARBORETUM, 
Harvarp UNIVERSITY. 
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NOTES ON THE FLORA OF CHINA, I 
SHIU-YING Hu 
With one plate 


THE MAJORITY OF THE NOVELTIES described in this paper are deposited 
in the herbarium of the Arnold Arboretum (A). Some are in the Gray 
Herbarium (G), and a few are in the New York Botanical Garden (NY), 
the United States National Herbarium (US), the British Museum of 
Natural History, England (B), or at Lingnan University, China (LU). 


Fokienia hodginsii (Dunn) Henry & Thomas in Gard. Chron. ser. III. 
49: 67, fig. 22-23. 1911; 59: 72, fig. 30. 1916. — Clinton-Baker, Ill. 
Conif. 3: 85, pl. 1913. — Merr. in Philip. Jour. Sci. 21: 492, fig. 1 6. 
1922. — Pilger in Nat. Pflanzenfam. ed. 2, 13: 391. 1926. — Hu in 
Contrib. Biol. Lab. Sci. Soc. China 2(5): 10. 1926.— Chun in Ic. 
Pl. Sin. 1: pl. 13. 1927. — Hickel in Lecomte, Fl. Gén. Indo-chine 5: 
1082, fig. 127, 3-7. 1931. — Brillet in Bull. Econ. Indo-chine n. ser. 
33 B: 916 B. pl. [1-5]. 1930. — Chun in Sunyats. 1: 211. 1934. — 
Lee, For. Bot. China 92, pl. 39. 1935. — Metcalf, Fl. Fuk. 30. 1942. 
— Chen, Ill. Man. Chin. Trees Shrubs 57, fig. 44. 1937.— Dall. & 
Jacks., Handb. Conif. 299. 1923; 3rd ed. 287. 1948. 
Cupressus hodginstt Dunn in Jour. Linn. Soc. 38: 367. 1908.— Henry in 
(reeiGr Bie Colrelponmllis Om 110: 

Fokienia kawaw Hayata in Tokyo Bot. Mag. 31: 116. fig. [1]. 1-2. 1917. — 
Wilson in Jour. Arnold Arb. 7: 62. 1926. 

Fokienia macluret Merr. in Philip. Jour. Sci. 21: 492, fig. 1 a. 1922.— 
Groff in Lingnan Sci. Jour. 9: 294. 1930. 

Flores masculi strobilis terminalibus, solitariis, raro 2 vel 3 fasciculatis, 
oblongis, 1.5—2 mm. longis, 1-1.2 mm. diametro, squamis 8 vel 10, oppositi- 
bus decussatisque, subcordatis subpeltatibusque, 1 mm. diametro, antheris 
3 (Plate I, 1-3). 

CHINA: Chekiang: Ching-yuan, R. C. Ching 2345 (A), 2361 (A), 
same locality, Y. L. Keng 350 (A). Fukien: Clinton-Baker in 1911 (A); 
Yen-ping, Bu-ong, Dunn ex Hongkong Herb. no. 3505 (A, 1sorypee), H. H. 
Chung 3410 (A, TopotyPE); Foochow, Hodgins ex Hongkong Herb. no. 
7289 (A) and 8210 (A). Kwangtung: Tai-yong, J..L. Gressitt 1740 
(A); Taai-yang shan, F. A. Maclure 6572 (1soryre of F. maclurei, A). 
Kweichow: Ping-chow, Y. Tsiang 7135 (A), Ta-ting, Y. Tsiang 8867 
(A). Yunnan: Tsing-pian, H. T. Tsai 52527 (A). 

INDO-CHINA: Tonkin: Chapa, B. Hayata in 1917 (Aa eAsn tama 
Nhatrong, M. Poilane 3462 (A), 3539 (A), 4397 (A), 6527-(basis for the 
description of the male flower, A). 

Forty-six years have elapsed since Dunn first discovered Cupressus 
hodginsii, the type species of the genus Fokienia. During this half- 
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century the male flowers of this monotypic Asiatic genus have been 
unknown to botanists. Among the literature cited above, with one excep- 
tion, there is no mention of the nature of the male flower of the genus. 
Brillet in 1930 recorded his observation of the male cones. Being a for- 
ester, his chief interest was focused on the color, size, and the time of 
anthesis of the strobiles. The description of the male flower of Fokienia 
is recorded above. 

Regarding the relative positions of the male and the female strobiles of 
Fokienia in the branching system, I agree with Brillet’s statement which 
reads, “Elles [male strobiles] sont situées a l’extrémité des petits rameaux 
latereaux secondaires qui s’étalent au sommet du rameau principal, tandis 
que les fleurs femelles, beaucoup moins nombreuses, sont situées a la 
base de ce méme rameau principal.” In this respect Fokienia resembles 
certain species of Chamaecyparis. The ultimate branchlets which bear 
the female flowers are very short. Consequently the “mature cones’ are 
on very “short scaly stalks (about 4% inch long),” as originally described 
by Henry and Thomas. This point has been overlooked, so far as I 
know, in all Chinese illustrative botanical publications. In them the 
mature cones have been placed on “stalks” longer than the diameter of the 
fruit. This is never the case in reality. Moreover, in these illustrations 
the seed is shown to have an oblique terminal wing. This is a misrepre- 
sentation of the seed character of the genus. Among all the specimens 
I have examined, including the isotypes, the seed has been bilaterally 
winged, as first described by Dunn: “Semina . . . bialata, ala majore 
ovata 5 mm. longa, minore angusta apice paullo producta.” Here it 
seems fitting to reaffirm that the wings of the seed of Fokienza are lateral 
and unequal, and that they never meet at the micropyle end. Among the 
specimens that I have examined there is considerable variation in the 
size of the seed, in the shape and size of the wings, and in their angle of 
attachment (Plate I, 4-11). It appears that the age of the cone, the 
position and shape of the subtending scales, and the relative point of 
attachment of the ovule are the controlling factors for such variation. 
Since variation may occur among different seeds of the same cone, it 
seems to be logical to designate them all as typical of the monotypic 
genus Fokienia. 


Boenninghausenia schizocarpa sp. nov. 

Suffrutex 50 cm. altus, ramulis novellis villosis, glabrescentibus; foliis 
ternato-pinnatis, foliolis 20-27, petiolulatis, foliolis terminalibus obovato- 
cuneatis, 2-3 cm. longis, 1.5-2 cm. latis, foliolis lateralibus oblongis vel 
raro obovato-oblongis, 1—2.5 cm. longis, 0.51.5 cm. latis; petiolis 5-6.5 
cm. longis, glabrescentibus, rhachibus secondariis 1.5—3 cm. longis; inflo- 
rescentiis paniculatis, bracteis foliaceis, pedicellis gracilibus, filiformibus, 
6-10 mm. longis, glabris; floribus 4-meris; calycibus patelliformibus, 2mm. 
diametro, lobis 4, ovatis; petalis oblongis, albis, 6 mm. longis, 3 mm. 
latis, integerrimis; disco campanulato, apice integro, glanduloso; stamini- 
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bus 8, basi disci insertis, antheris oblongis, filamentis petalis subaeqi- 
longis; ovario longistipitato, stipitibus pedicellis aequilongis, carpellis 
separatis, stylis lateralibus; folliculis 4, obliquis, 3 mm. longis, seminibus 
46, 1.5 mm. longis, 0.8 mm. diametro, rugosis et tuberculatis, tuberculis 
confertis. _ 

CHINA: Yunnan: Chung-tien, K. M. Feng 2056 (A), 2764 (A), 
3269 (A); between Taku and Chungtien, C. Schneider BYU, (Gwar, JN) 
Mien-ning, Po-shang, T. T. Yi 17982 (A). 

INDIA: K. Biswas in 1937 (G). 

This species can easily be distinguished by its elongated stipe which 
splits at the apical end, and by its ovary with the four carpels separated 
at the base. 


Boenninghausenia sessilicarpa Lévl. in Fedde Repert. 12: 282. 1913. — 
Hand.-Mzt., Symb. Sin. 7: 628. 1933. 
Boenninghausenia albiflora (Hook. f.) Meisner var. brevipes Franch. in 
Bull. Soc. Bot. France 33: 450. 1886; Pl. Delavay. 123. 1889. — Rehder 
in Jour. Arnold Arb. 14: 225. 1933; 18: 210. 1937. 

Boenninghausenia brevipes (Franch.) Lévl., Cat. Pl. Yun-Nan 249. 1917. 

Léveillé, in 1913, published B. sessilicarpa as a nomen subnudum, based 
on a specimen collected by E. E. Maire from Tong-Tchouan, Yunnan. 
Four years later, for no obvious reason, he adopted Franchet’s varietal 
epithet, raised it to specific rank, and reduced his earlier binomial to 
synonymy. Rehder, after examining ten specimens from Yunnan, includ- 
ing Léveillé’s type, concluded, ‘“This variety is well distinguished from the 
type [B. albiflora (Hook. f.) Meisner], by the nearly sessile carpels, but 
as there are no concomitant characters except that the leaves are rarely 
thrice pinnate and the leaflets are smaller, it can hardly be considered 
specifically distinct.” He continued, “It seems, however, geographically 
well separated...” After examining the material Rehder cited and many 
more additional collections from Yunnan and Szechwan, I found that 
besides the sessile carpels and the well-marked yeographical separation, the 
shrubby habit, the subglobose flower buds, the small calyx with rounded 
lobes, and the annular fleshy nectaries are all constant concomitant charac- 
ters to set this species apart from the one with long-stipitate carpels, 
cylindric flowers buds, and tubular nectaries. 

Léveillé validated this binomial with a description of one line, which 
reads, “Differt a B. albiflora foliis 3-plo minoribus et capsulis sessilibus vel 
subsessilibus.” Twenty years later, in 1933, Handel-Mazzetti supplied 
us with some information regarding the shape of the flower which goes, 
“sternformig offene, nicht glockenférmige Bliite.” Besides these two 
accounts, our knowledge about the plant is wanting in botanical literature. 
The following description is thus supplied to fill the gap. 

Low shrub up to 0.5 m. high, the stem profusely branched, the eight- 
years’ growth 5 mm. in diameter, the bark gray, smooth, the lenticels few, 
inconspicuous, the current year’s growth very slender, largely herbaceous, 
terminating in a paniculate inflorescence. Leaves ternately compound, 
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with 7-15, usually 9, punctate and entire leaflets, the terminal one obo- 
vate or subrhomboid, or rarely spatulate, 4-12 mm. long, 3-8 mm. wide, 
the lateral ones oblong, smaller than the terminal ones. Inflorescences 
glabrous, individual flowers subtended by a linear-oblanceolate, often 
leafy bracteole, the pedicels 6-14 mm. long, the flower buds subglobose 
before anthesis; calyx patelliform, 1 mm. across, shallowly 4-lobed, the 
lobes round; corolla star-like at anthesis, 2.5 mm. in diameter, glandular, 
the petals 4, free, suborbicular, nectary annular; stamens 8, attached to the 
base outside the nectary, the filaments unequal, longer or shorter than 
the petals, the anthers subglobose, basifixed; ovary sessile or subsessile, 
the carpels 4, separated at the base, the style club-shaped, laterally at- 
tached, the stigma more or less capitate, the ovules 2—4 in each cell. Fruit 
pseudocapsular, the pericarp dehiscent by an apical slit on the dorsal 
suture. Mature seeds 2 or 3 in each cell, ovoid, tubercular, and ridged. 

CHINA: Yunnan: W. Likiang, La-schi-ba, R. C. Ching 21082 (A); 
21793 (A); Li-kiang Snow Range, R. C. Ching 30276 (A); Kun-ming, Hsi- 
shan, K. M. Feng 104 (A); Haba, Yangtze bank, K. M. Feng 1289; Lidjiang, 
Yu-lung-schan, Handel-Mazzetti 3925 (A) ; Kun-ming, Miao-kao-szu, Ta-p’u- 
chi, S. K. Lau 29403 (A); Tong-chouan, E. EF. Maire in July 1912 
(SYNTYPE, photo and fragment, A), in Sept. 1912 (syntypr, fruit, fragment, 
A); Yunnan-fu, C. Schneider 135 (A); Likiang, C. Schneider 1764 (A, 
G), 1780 (A, G), 2822 (A); Kun-ming, Hsi-shan, O. Schoch 295 (A); 
Likiang, C. W. Wang 70591 (A), 70705 (A), 71339 (A); Li-chiang Snow 
Range, T. T. Yw 15326 (A). Sikang: Tsa-wa-rung, C. W. Wang 65311 
(A); without precise locality, Forrest 4758 (G). Szechuan: Muli, 
ear. Rock 18326 (G); Muli, Wa-chin, 7. T. Yu 14737 (A); Huei-ls 
et wee 1622. (G). 

INDIA: Khazya, Gardea 7 (G). 


Sauropus changiana sp. nov. 

Frutex humilissimus (Plate I, 12), 10-20 cm. altus, ramis rugosis, 
subteretibus, glanduloso-pubescentibus, 2—3 mm. diametro, striatis, inter- 
nodiis 1-3 mm. longis; foliis subcoriaceis, olivaceis, utrinque subcon- 
coloribus, glabris, basim prope glanduloso-pubescentibus, obovato-oblongis, 
6-7 cm. longis, 2.5-3 cm. latis, apice rotundatis, retusis mucronatisque, 
basi cuneatis, costa supra et subtus elevata, nervis lateralibus utrinque 7, 
_ prominentibus; margine integerrimo, incrassato; petiolo 2-3 mm. longo, 
glanduloso-pubescente; stipulis cordatis, acuminatis, 5—7 mm. longis, 3 mm, 
latis, persistentibus; floribus monoeciis, in caulibus trienniis vel vetusti- 
oribus fasciculatis, bracteis numerosis, lanceolatis, 1-2 mm. longis (Plate 
I, 15); pedicellis florum ¢ 3-4 mm. longis, filiformibus, perianthi seg- 
mentis 6, crassis, inflexis stamina tegentibus, staminibus 33 filamentis 
brevissimis, in centro floris connatis (Plate I, 13), antheris peltatis, sessili- 
bus, loculis extrorsum dehiscentibus; pedicellis florum 2 2 mm. Jongis, 
perianthi segmentis 6, ovatis, 2 mm. diametro, acutis, ovario subgloboso, 
stylis 3, 2-fidis, ramis incurvatis (Plate I, 14) ; fructibus non visis. 

CHINA: Kwangtung, F. C. Chang, in 1950 (Type, A). 
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In October, 1949, a crude drug dadet the vernacular name i “lung-li- 
yeh” (dragon-tongue-leaf) was sent to me by Dr. F. C. Chang, Head of 
the Chemistry Department, Lingnan University, Canton, China, for 
identification. I was told that in Canton the plant was collected and 
dried for medicinal purposes. A concoction made from the crude drug, 
in the market known as “liang-ts’a” (cold-tea), was sold for the preserva- 
tion of health, especially in the warm seasons. It is generally believed 
there that the drink helps to prevent the occurrence of certain summer 
diseases. Dr. Chang and one of his graduate students, in their study on 
the antibiotic properties of the Chinese drugs, have extracted an anti- 
biotic principle which has been proved to prohibit the growth of certain 
disease germs. 

Because of the lack of flowers, fruit, or even leaves on the specimen 
involved, no conclusion even as to the family represented could be reached. 
The material was sent to Professor I. W. Bailey for anatomical study, 
with the hope that through the structure of the wood some clue might be 
found which would help us to work out the identity of the plant. The 
material, however, proved to be too poor for anatomical study to be of 
assistance in the problem. Dr. Chang then proceeded, on my suggestion, to 
search for some fertile material, and a year later he sent me a couple of 
flowering twigs. With the help of Dr. Lily M. Perry I discovered the 
genus to be Sauropus. This genus had been carefully studied by Dr. 
Croizat in the Arnold Arboretum some years ago. Here we have for 
comparison authentic material of all the published species from Asia, 
although some specimens are no more than fragments. Since my specimen 
could be identified with none of them, I am describing it as new and 
naming it in honor of Dr. Chang of Lingnan University. 

The obovate-oblong leaf with the rounded obtuse apex, cuneate base, 
and entire margin, which is thickened by a fine reticulation of veinlets, 
suggests some relationship with S. spathulaefolius Beille. But the Indo- 
Chinese species has peduncled. inflorescences, larger leaves up to 13 cm. 
long, 5 cm. wide, and internodes at least 1.5 cm. long. 


Ilex latifrons Chun in Sunyats. 2: 69. 1934. 
Ilex kwangtungensis Merr. var. pilosissima Hand.-Mzt., Symb. Sin. 7: 
655. 1933. 


Ilex latifrons Chun var. pilosissima (Hand.-Mzt.) Chun in Sunyats. 2: 
70. 1934. 


Ilex kwangtungensis sensu S. Y. Hu in Jour. Arnold Arb. 30: 303. 1949, 

in part. 

Since my work on the genus //ex in China was published, I have had an 
opportunity to examine the specimens of S$. P. Ko 51745, an isoparatype 
of Ilex latifrons Chun, and R. C. Ching 8265, an isotype ot Ilex kwang- 
tungensis var. pilosissima Hand.-Mzt. Ko’s material was collected from 
Wun-yi, Kwangtung, and Ching’s was from Seh-feng-dar-shan, south of 
Nanning, Kwangsi. They both have entire coriaceous leaves which are 
pilose on both surfaces. This character, reinforced by the 5- or 6-pyrened 
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fruit, makes Jlex latifrons Chun a distinct species. It was a mistake to 
interpret it as Ilex kwangtungensis Merr., for this latter species has crenate 
leaves and 4-pyrened fruit. The large ovate or ovate-oblong or even 
oblong leaves up to 20 cm. long and 9.5 cm. wide, and the well-developed 
secondary axis of the infructescences, indicate close relationship with Ilex 
maclurei Merr., but the latter species is entirely glabrous. At first sight 
the texture of the leaves and the indumentum of the plant remind one of 
the Formosan species //ex lonicerifolia Hayata. But the insular plant 
has smaller leaves and simple cymose infructescences. 

Ko’s Kwangtung specimen was collected from a young and vigorously 
growing tree 4 m. high. Its leaves are ovate, and their sizes vary 
between 9 X 5 and 20 * 10cm. Ching’s Kwangsi specimens were col- 
lected from trees reaghing a height of 20-27 m., the leaves of which were 
ovate-oblong or oblong and varied from 10 x 3.5 to 18 & 6 cm. in size. 
In general the leaves are much narrowér than those of the Kwangtung 
types. Nevertheless the texture, indumentum, and venation of all these 
specimens are identical. Moreover, the infructescences and fruits of both 
the Kwangtung and the Kwangsi plants are of like nature. It is very 
likely that as the plants reach maturity their leaves become narrower. 
Probably Ching’s material represents a more normal form and size of the 
leaves of the species. Since there is so much variation in the size and 
shape of leaves in all species of /lex, I see no reason for keeping the 
Kwangsi plant as a variety of the Kwangtung ones. 

When Chun published this binomial he wrote, “This very distinct 
species must await flowers before it can be assigned to its proper section.” 
However, I think that the solitary cymose infructescences in the axils of 
the leaves on the current year’s growth, and the smooth pyrenes, each 
with a profound longitudinal dorsal canal, are sufficient to place it in its 
natural order, namely, the series Chinenses of the section Lioprinus. 


Ilex subcrenata sp. nov. Sect. Paltoria. 

Ilex oblata sensu Chun in Sunyats. 4: 225. 1940, non Comber. 

Frutex sempervirens, ramulis gracilibus, pubescentibus, hornotinis 0.5 
mm. diametro; foliis coriaceis, olivaceis, pubescentibus, subtus punctatis, 
late ellipticis, 5-12 mm. longis, 4-9 mm. latis, base obtusis vel rotundatis, 
apice obtusis vel acutis, costa supra obscura, subtus evidens, nervis later- 
alibus 3 paribus, obscuris; petiolo 2 mm. longo, piloso; stipulis deltoideis, 
0.5 mm. longis, acutis, persistentibus; inflorescentiis floris ¢ subfascicu- 
latis, axillaribus, singulis, 1 vel 3-floribus, pedunculis 3-4 mm. longis; 
pedicellis 1.5-4 mm. longis, pilosis; calycibus patelliformibus, 2 mm. 
diametro, sparse pubescentibus, lobis 4, deltoideis, erosis ciliatisque; 
corolla subrotata, 4 mm. diametro, petalis ovatis, 1.5 mm. longis, base 
leviter connatis; staminibus quam petalis brevioribus; ovario abortivo 
subgloboso; floribus ? et fructibus non visis. 

CHINA: Kwangsi: Tseung-yuen, Yao-shan, C. Wang 39504 (tyPE, A). 

Ilex subcrenata is a shrub occurring in a dense shaded habitat, as re- 
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corded by Wang. In northern Kwangsi, the white flowers appear in late 
June. In its punctate leaves and 4-merous flowers it is closely related to 
Ilex crenata Thunb., but the latter species has a much more compact 
habit, larger and glabrous leaves, and eciliate calyx. In general the stami- 
nate inflorescences of Ilex crenata are solitary and axillary to leaves of the 
current year’s growth. The fasciculate cases are rare. On account of its 
punctate leaves I think it should be placed in the series Stigmatophorae. 
Chun in Sunyatsenia recorded the plant as Ilex oblata (Evans) Comber = 
Ilex nothofagifolia Ward. This is an error, for flex nothofagifolia is a 
glabrous tree with verruculose branchlets and epunctate leaves. 


Ilex yuiana sp. nov. Sect. Paltoria. 

Frutex sempervirens, ramulis gracilibus, subteretis, densis pubescentibus ; 
trienniis 3 mm. diametro, hornotinis 1-1.5 mm. diametro, gemmulis ter- 
minalibus debilibus; foliis coriaceis, olivaceis, supra leviter nitidis, minute 
puberulis, subtus opacis, pubescentibus punctatisque, ellipticis, 1-3 cm. 
longis, 8-14 mm. latis, base obtusis, vel acutis, apice acutis cuspidatisque, 
costa supra impressa, subtus elevatis, nervis lateralibus utrinque obscuris; 
petiolo 3-4 mm. longis, dense pubescentibus; stipulis squamosis, 1 mm. 
longis, persistentibus; inflorescentiis solitariis, axillaribus, pedicellis 
fructus 10-12 mm. longis, pubescentibus; fructibus depresso-subglobosis, 
5-7 mm. diametro, calycibus persistentibus 3-4 mm. diametro, lobis acutis, 
pubescentibus ciliatisque, stigmate discoideis; pyrenis 4, 5 mm. longis, 
3.5 cm. latis, levibus, endocarpio coriaceo. 

CHINA: Yunnan: Taron in Kiu-kiang Valley, 7. T. Yu 20181 (type, 
A), 20884 (A). 

The distribution of this species seems to be limited to Kiu-kiang Valley 
of northwestern Yunnan. There, as reported by Yu, it is occasional at an 
altitude of 1350 m., and common at 2300 m. In having punctate and 
pubescent leaves it resembles Jlex triflora Blume, but the latter species 
has much larger leaves (3—9 cm. long) and fasciculate fruits. It can easily 
be distinguished from Ilex crenata Thunb. by its thick indumentum and 
from Ilex szechwanensis Loes. by its uniformly small leaves. Its small 
leaves and pubescent branchlets suggest remote relationship with Jlex 
yunnanensis Franch., but this latter species has epunctate leaves. On 
account of its punctate leaves this species should fall into the series 
Stigmatophorae. 


Ilex miguensis sp. nov. Sect. Aquifolium. 

Frutex sempervirens, ramulis glabris, cinereis, hornotinis 2—2.5 mm. 
diametro, gemmulis terminalibus, conicis, glabris; foliis coriaceis, olivaceis, 
utrinque nitidis, ellipticis, 1.5-3 cm. longis, 7-15 mm. latis, basi acutis, 
raro obtusis, apice acutis spinulosisque, margine remote serratis, dentibus 
spinosis, costa supra impressa, subtus elevata, nervis lateralibus 4 vel 5 
paribus, supra impressis, subtus prominentibus, reticulis subtus eviden- 
tibus; petiolo 3 raro 4 mm. longo, glabro; stipulis minutis, persistentibus; 
inflorescentiis paucifasciculatis, axillaribus; floribus plerumque paribus, 
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pedicellis 3 mm. longis, glabris, prophyllis 2, basalibus; fructibus rubris, 
subglobosis, 4 mm. diametro, calycibus persistentibus quadrangularibus; 
2 mm. diametro, eciliatis; stigmate discoideo, minute; pyrenis 4, 3 mm. 
longis, 2 mm. latis, ligneis, dorso palmatim striatis et esulcatis. 

CHINA: Sikang (Eastern Tibet): Rong-to, above Migu, Zayul, 
Ff. K. Ward 11019 (tyr, B; fragment, A). 

Ilex miguensis is a rare undergrowth in the upper forest of Rong-td 
Valley in southern Sikang. It occurs at an altitude of 3300:to 3600 m. 
In the small size and elliptic shape of the leaves, the impressed nerves on 
the upper surfaces of the leaves, and the striate and esulcate pyrenes, this 
species has some resemblance to Jlex perryana S. Y. Hu, but the latter 
species has only one or two spines on each side of the leaves. Moreover, 
the fruit has only one pyrene. In the more numerous weak-spinose leaves 
this species resembles Jlex ciliospinosa Loes., but the latter has pubescent 
branchlets and 2-pyrened fruits. On account of its spinose leaves and 
palmately striate woody pyrenes it can be rightly placed in the series 
Dipyrenae. 


Ilex chuniana sp. nov. Sect. Aquifolium. 

Arbor parva, ramulis gracilibus, 1 mm. diametro, striatis, pubescentibus; 
foliis subcoriaceis, olivaceis vel olivaceo-brunneis, utrinque opacis, epunc- 
tatis, glabris, lanceolatis vel raro angusto-ellipticis, 3-3.5 cm. longis, 9-15 
mm. latis, basi acutis vel acuminatis, apice obtusis, margine crenato, costa 
supra impressa, subtus elevata, glabra, nervis lateralibus utrinque 5-6; 


- petiolo 3-5 mm. longo, puberulo, supra canaliculato; stipulis minutis, 


persistentibus; inflorescentiis paucifasciculatis, axillaribus, unifloribus; 
pedicellis florum ¢ 2 mm. longis, glabris, prophyllis 2, basalibus; caly- 
cibus patelliformibus, 2 mm. diametro, lobis ciliatis; corolla rotata, 4 mm. 
diametro, petalis ovatis, 1.5 mm. longis; staminibus petalis aequilongis, 
antheris ovoideis; ovario abortivo subgloboso; fructibus subgloboso- 
ellipsoideis, 5.5 mm. longis, 4.5 mm. diametro, pedicellis fructuum 2 mm. 
longis, sparse puberulis, calycibus persistentibus quadrangularibus, 2.5 
mm. diametro, ciliatis, stigmate discoideo, 4-lobo; pyrenis 4, 4.5 mm. 
longis, 3 mm. latis, striatis et esulcatis, pilosis, lignescentibus. 

CHINA: Hainan: Ling-shui, VN. K. Chun & C. L. Tso 44368 (NY); 
Ting-on, C. Wang 33904 (type A; US). 

The description of the fruits is drawn from Chun & Tso 44368. 

Ilex chuniana is named after Prof. Y. W. Chun, Director of the Botanical 
Institute, Sun Yatsen University, Canton, China. It is a small tree occur- 
ring in the tropical forests of Hainan at an altitude of ca. 1000 m. Accord- 
ing to Wang, its yellow-white flowers appear in late December. The 
fruits are red and remain on the plant until November of the next year. 
The lanceolate crenate leaves and fasciculate inflorescences suggest a 
close relationship with Ilex peiradena S. Y. Hu, but the latter has punc- 
tate leaves which are twice as long. Moreover the staminate fascicles 
of Ilex peiradena have cymose individual branches, and those of Llex 
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chuniana have only single-flowered branches. On account of its subcoria- 
ceous leaves, short fruiting pedicels, and palmately striate and sulcate 
pyrenes, this species should be placed in the series Repandae. 


Tlex liana sp. nov. Sect. Aquifolium. 


Arbor (?) sempervirens, ramulis robustis, glabris, rugosis tubercula- 
tisque, trienniis 7 mm. diametro, lenticellis ellipticis, elevatis, hornotinis 
5 mm. diametro, striato-sulcatis, gemmulis terminalibus et axillaribus, 
magnis, ovoideis, perulis puberulis; foliis coriaceis, olivaceis, glabris, 
utrinque opacis, ovato-oblongis, raro ovatis, 8-9 cm. longis, 4.5-5.5 cm. 
latis, basi rotundatis, apice acutis, margine crenulatis, costa supra im- 
pressa, subtus valide elevata, nervis lateralibus 17-18 paribus, utrinque 
prominentibus, reticulis densissimis, utrinque distinctis; stipulis obscuris; 
petiolo subterete, 2 cm. longo, glabro; inflorescentiis pseudo-paniculatis, 
axillaribus, singulis 1-vel 3-floribus, rhachibus 1 cm. longis, rugosis, 
bracteis ovatis, puberulis ciliatisque, caducis, pedicellis 5-6 mm. longis, 
glabris vel sparse puberulis, prophyllis 2, basalibus; floribus non visis; 
fructibus parvis, globosis, 4 mm. diametro, calycibus persistentibus 3 mm, 
diametro, ciliatis, stigmate discoideo, 4-lobo; pyrenis 4, 2.5 mm. longis, 
1.5 mm. latis, pilosis, palmatim striato-sulcatis et rugosis, ligneis. 

CHINAS. Yorinanie Ve Vii 00ON Gry erase 

Ilex liana, though insufficiently known, is a very distinct species. Its 
stout branchlets, large buds, pseudopaniculate infructescenses, small 
fruits, and 4 pilose pyrenes all indicate close relationship with Jlex sikki- 
mensis Kurz, but the average leaves of the latter species are twice as large 
as those of this Yunnan species. Moreover, the venation of a carbon 
rubbing of the type of Jlex sikkimensis is of an entirely different nature. 
The numerous lateral nerves and the prominent reticulation of the vein- 
lets of Ilex liana suggest the venation of Jlex venulosa Hook. f., but this 
species has a very different type of inflorescence. The glabrous branchlets, 
the coriaceous leaves, and the pseudopaniculate inflorescences indicate 
some relationship with //ex latifolia Thunb., and I think its natural posi- 
tion should be in the series Denticulatae. It differs from Ilex latifolia 
by having small fruits and smaller leaves with numerous lateral nerves. 


In my work on the genus //ex in China, in the key to the sections of 
the subgenus Prinos, I wrote for the section Prinoides, “Mature fruit black; 
the pyrenes rugose...” Also in the description of the same section I had 
“Deciduous trees or shrubs with . . . black mature fruit.” Later studies 
and field observations have proved that these statements are insufficient 
to cover the fruit color of all the species included in this section, for 
some of them have red fruits. So in both statements a phrase “or red” 
should be inserted in referring to the color of the fruit. 


Luculia yunnanensis sp. nov. — 
Luculia gratissima sensu How in Sunyats. 7: 27. 1948, non Sweet. 
Frutex usque ad 3.5 m. altus; ramulis teretibus, distincte lenticellatis, 
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pubescentibus, 3-5 mm. diametro, internodiis 2-3 cm. longis; foliis 
coriaceis, supra glabris, subtus ad nervis crispato-pubescentibus, oblanceo- 
latis, 9-18 cm. longis, 2-5 cm. latis, acuminatis, acumine 1-2 cm. longo, 
basi cuneatis, costa supra plana, subtus elevata, nervis lateralibus utrinque 
ca. 14, supra impressis, subtus vix elevatis, perspicuis, reticulis distinctis; 
petiolo subterete, 1-1.5 cm. longo, glabrescente; stipulis ovato-lanceolatis, 
caducis, 1 cm. longis; inflorescentiis paniculato-corymbosis, ramulis ter- 
minalibus cymosis, cymulis 2- vel 3-floris, bracteis linearibus, 0.5-1.5 cm. 
longis, deciduis; pedunculis 2 mm. longis, tomentosis; pedicellis 3-5 mm. 
longis, tomentosis; receptaculis obconicis, tomentosis, 5 mm. longis, 2 mm. 
diametro; calycis lobis oblanceolatis, 12-15 mm. longis, 3 mm. latis, 
pubescentibus, ciliatis, acutis, basi cuneatis; corolla hypocrateriforme, 
rubescente, tubo cylindrico, 2.5-3 cm. longo, limbo 3-5 cm. diametro, 
lobis 5, obovatis, 1.3-1.5 cm. longis, 9-12 mm. latis, basim versus in 
utroque latere cristis descendentibus intrasinum confluentibus ornatis; 
staminibus 5, filamentis 1.5 mm. longis, antheris 5-6 mm. longis; vix 
exsertis; ovario 2-loculare, ovulis numerosissimis, stylis 2.5 cm. longis, 
stigmate carnoso, 2-lobis, 4 mm. longis; fructibus oblongo-obovoideis, 
2 cm. longis, 8 mm. diametro, pubescentibus, longitudinaliter 12-striatis; 
seminibus minutis, 0.5 mm. diametro, rugosis, alatis, ali terminalibus, 
albis, 1-2 mm. longis. 

CHINA: Yunnan: Chih-tse-lo, H. T. Tsai 54178 (A), 58561 (A), 
58474 (A); Shang-pa-hsien, H. T. Tsai 54289 (A), 54397 (A), 54671 (A), 
54693 (A), 54851 (A), 56598 (typ, A), 58856 (A), 58970 (A), 59020 (A); 
Chui-kiang, west of Cham-pu-tung, C. W. Wang 67469 (A); Kiu-kiang 
Valley (Taron), T. T. Vii 19914 (A), 20381 (A), 20993 (A). 

This species is easily distinguished from the other described forms by its 
tomentose receptacles, its flap-like continuous processes on and between 
the lobes of the corolla, and its oblanceolate leaves. It occurs in north- 
western Yunnan. It has been reported as rare at 1700 m. and common 
at 2300-2500 m. Its flowers are attractive and fragrant, appearing» 
chiefly in September and October, but occasionally as early as August 
and as late as November. 


Morinda brevipes sp. nov. 

Frutex scandens, ramis teretibus, glabris, ramulis ultimis 2 mm. dia- 
metro, breviter pubescentibus, internodiis 5-25 mm. longis; foliis glabris, 
integerrimis, chartaceis, olivaceis, ellipticis vel oblanceolatis, 6-10 cm. 
longis, 1.8—-2.8 cm. latis, acuminatis, basi acutis vel cuneatis; apice acutis 
vel breviter acuminatis; costa supra et subtus elevata, glaberrima, nervis 
lateralibus utrinque 5—7, supra evidentibus, subtus prominentibus, subtus 
distincte reticulatis; petiolo 5-9 mm. longo, minute pubescente; stipulis 
tubiformibus, 4 mm. longis, truncatis, minute pubescentibus, seta 0 vel 1; 
inflorescentiis fasciculatis, terminalibus, pedunculis 3-4 mm. longis, his- 
pidis, bracteis ovato-deltoideis, 3 mm. longis; capitulis 4-6 mm. diametro, 
pilosis, 14 ad 16 floribus, receptaculis coalescentibus, setiferis; calycibus 
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cupuliformibus, 2 mm. diametro, integerrimis, persistentibus; corolla 
infundibulari, tubo 2 mm. longo, fauce barbato, limbo 5 mm. diametro, 
lobis 4, apicibus uncinatis; staminibus 4, leviter exsertis, antheris lineari- 
bus; disco annulario; stylo 0, stigmate discoideo; syncarpiis subglobosis, 
breviter pubescentibus, 12 mm. diametro. 

CHINA: Hainan: Yai-chow, F. C. How 70435 (A);  Po-ting, 
F. C. How 71754 (vype, fruit, A). 

This distinct species can easily be distinguished from other known 
forms by its terminal capitula with very short peduncles which are much 
shorter than the mature fruit. In Hainan Island this plant grows at an 
altitude of 420 meters in forest or woods, “twining on shrub” as reported 
by How. Its yellowish green flowers appear in April. The mature fruit 
is red. 

The description of the flower is drawn from How 70435. 


Morinda howiana sp. nov. 


Frutex scandens, ramulis glaberrimis, 2—2.5 mm. diametro, internodiis 
1.5-5 cm. longis; foliis chartaceis, brunneis, ellipticis, 6-12 cm. longis, 
2-5 cm. latis, breviter acuminatis, basi obtusis vel rotundis; costa supra 
plana, glaberrima, subtus elevata, glabra, nervis lateralibus utrinque ca. 
9, supra obscuris, subtus elevatis, axillis villosis, subtus perspicue reticu- 
latis; petiolo 6-10 mm. longo, breviter pubescente; stipulis tubiformibus, 
5-7 mm. longis, glabris, truncatis, setis 4; inflorescentiis fasciculatis ter- 
minalibus, pedunculis 8-14 mm. longis, raro longioribus, minute pubes- 
centibus, bracteis ovatis, basi connatis vel liberis; capitulis 9- ad 12-floribus, 
4 mm. diametro, glaberriinis, setiferis; receptaculis coalescentibus; calyci- 
bus cupuliformibus, integris, ciliatis; corolla infundibulari, tubo brevi 
fauce barbato, limbo 4-5 mm. diametro, petalis 5, apicibus uncinatis; 
staminibus 4, antheris linearibus; disco tumido; stylis 1-2 mm. longis, 
stigmate bifidis; syncarpiis subglobosis, 8-14 mm. diametro. 

CHINA: Hainan: Fan-yah, Chun & Tso 44216 (A); No-dao, J. L. 
Gressitt 976 (A); Po-ting, F. C. How 71911 (typx, flower, A), 73386 
(fruit, rypr, A); Negai-hsien, S. K. Lau 334 (A); Ch’ang-kiang, S. K. Lau 
1741 (A); Taam-chou, W. T. Tsang 60 (A), 89 (A); Nor-tai, Herb. 
Hongkong 401 (A). 

This species can be distinguished by its broad elliptic glabrous leaves 
with tufts of villose pubescence in the axils of the lateral nerves on the 
lower surfaces. The presence of bristles on the glabrous capitulum is also 
very characteristic. ; 


Morinda hupehensis sp. nov. 


Frutex scandens, ramulis pubescentibus, internodiis 1-5 cm. longis; 
foliis chartaceis, olivaceis, utrinque pubescentibus, integerrimis, oblanceo- 
latis vel ellipticis, 7-9 cm. longis, 2-3 cm. latis, acuminatis, basi obtusis, 
raro acutis, costa supra plana, subtus elevata, nervis lateralibus utrinque 
7-9, supra obscuris, subtus prominentibus; petiolo 6-8 mm. longo, molle; 
stipulis tubiformibus, 4 mm. longis, truncatis, pubescentibus, 4-setis; 
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fructibus terminalibus, fasciculatis, pedunculis 5—8 mm. longis, pubescenti- 
bus, bracteis aciculatis, syncarpiis rubris, depresso-subglobosis, 8-10 mm. 
diametro, pubescentibus, calycibus persistentibus cupuliformibus, integris. 
CHINA: Hupeh: En-shih, H. C. Chow 1818 (TYPE, A). 
The size of the leaves and the indumentum of the plant of this species 
resemble those of M. hainanensis Merr. & How, but the latter species 
can be readily distinguished by its distinct deltoid calyx lobes which are 


persistent on the capitulum, and its longer peduncles which are 10-13 mm. 
long. 
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EXPLANATION, OF PLATE 


FIGURES 1-3, the male flower of Fokienia: Fic. 1. A cone terminal to a 
branchlet, with two whorls of leaves shown (xX 10). Fic. 2. A cone scale, 
dorsal view (x 25). Fic. 3. The same, ventral view (x 25). FIGURES 
4-11, various forms of seed of Fokienia (xX 2): Fic. 4. From Ching 2361 
(Chekiang). Fre. 5. From a young cone of Keng 350 (Chekiang). Fic. 6. 
From an older cone of the same specimen. Fic. 7. From B. Hayata in 1917 
(Tonkin). Fic. 8. From Poilane 6527 (Tonkin). Fies. 9 & 10. Two seeds 
from different scales of one cone from Tsiang 8867 (Kweichow). Fra. 11. 
From Gressitt (E. Kwangtung). FIGURES 12-15, Sauropus changiana: 
Fig. 12. Habit sketch (x 1). Fic. 13. A male flower with the perianth seg- 
ments mechanically spread (x 5). Fie. 14. A fascicle with one female flower 
shown. CX 5). Fic: 15-Ay bract ( x12). 
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STUDIES IN THE THEACEAE, XXIV 
THE GENUS SLADENIA 


CLARENCE E, Kopusk1 
With one plate 


The genus Sladenia was first described by Kurz in Jour. Bot. 11: 194, 
t. 133, f. 1. 1873 from Yunnan, China, and was named after Major E. B. 
Sladen, “the energetic head of the Yunan expedition.” This expedition 
was from Burma to southwestern China by way of the Irrawaddy and 
Bhamo. Kurz, in working up the plants from this expedition, recognized 
the genus as new and belonging to the Theaceae. In describing it he 
suggested a relationship close to Cleyera or Ternstroemia. The descrip- 
tion of the genus was based on flowering material, and until now the 
mature fruit has not been described. Kurz proved to be very astute in 
his recognition of the rightful position of the genus! However, since 1873 
the genus has been transferred to three other families, namely, the 
Dilleniaceae, Linaceae, and Actinidiaceae.* 

A short resumé of the history of the genus follows. At first, it appears, 
no botanist seemed willing to admit Sladenia to the Theaceae. This, I 
presume, was because of the dichasial cyme, an inflorescence quite alien 
to the family, and the unusual, low-numbered stamens. Dyer in FI. Brit. 
India, the year (1874) after its description, records the genus. This 
volume evidently was prepared simultaneously with Kurz’s original descrip- 
tion, since it refers only to the manuscript of Kurz. 

Gilg (Nat. Pflanzenfam. III. 6: 128. 1893) removed S/adenia from the 
Theaceae and placed it questionably in the Dilleniaceae in company with 
Actinidia, Clematoclethra, and Saurauja, and in 1925, in the second edition 
of the same work, Gilg and Wedermann continue the relationship of these 
four genera in their newly created family Actinidiaceae. There they already 
state that Sladenia varies in anatomy from the other three members. 
Gilg’s persistence in associating Sladenia with Actinidia, Clematoclethra, 
and Saurauja has had considerable influence on most botanists, since 
Sladenia is usually filed in most herbaria with either Dilleniaceae or 
Actinidiaceae, if the latter family is recognized as such. 

It might be mentioned here that Hallier in his study of the Linaceae 
(Beih. Bot. Centralbl. 39(2): 137. 1923) placed Slademia in this family. 
However, this move was never recognized and has received no support. 

It is strange that a genus so distinct and yet so often misplaced in 
herbaria has not been redescribed under other names. Yet, as far as is 


*Dr. Hui Lin Li, in his work on the Actinidiaceae, recently wrote me that, in his 
opinion, Sladenia did not belong in the Actinidiaceae, and ‘suggested its return to the 


Theaceae. 
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known, no synonyms have appeared in literature. The genus has been 
often collected. In the herbarium of the Arnold Arboretum alone are 
found fourteen specimens from Yunnan and three from Burma. 

Evidence of its true position was accumulated by the late Prof. Rehder, 
in seeking to identify a specimen collected in Yunnan. Up until that 
time (1936) Sladenia was placed in our herbarium under Dilleniaceae. 
Rehder thought that he had before him a new genus and planned to de- 
scribe it as such. He sent material to Dr. Roger P. Wodehouse for com- © 
ments on the pollen and to Prof. I. W. Bailey and the late Prof. S. Record 
for anatomical information. The separate responses of these three authori- 
ties are very interesting and are worthy of quotation in part. 

Dr. Wodehouse responded as follows: “The pollen of your Asiatic shrub 
(Henry 11884) confirms its association with the Theaceae. Compare, for 
example with the figure of Ternstroemia granulata (Pl. 21, fig. 22. Bull. 
Torrey Club 59. 1932). In case you wish to include the pollen grain in 
your description, I offer you the following (description) and the enclosed 
figure.” The technical description follows in the discussion of the species 
and the figure is included on the plate. 

Prof. Record responded to Prof. Rehder’s inquiry as follows: “. . . and 
of the four families you mention (Celastraceae, Theaceae, Tiliaceae and 
Flacourtiaceae) it seems to me that the only one possible is Theaceae. As 
for the genus I suggest Eurya.” No record of any correspondence with 
Prof. I. W. Bailey can be found, and his response to Prof. Rehder must 
have been verbal. However, Prof. Rehder, in his reply to Record, stated 
that wood had been given also to Bailey for examination and that Bailey 
had agreed with Record’s conclusion. 

Metcalfe & Chalk, in their recent work on the anatomy of the dicotyle- 
dons, placed Sladenia among the “Anomalous genera” of the Theaceae. 

It is interesting to note here that Wodehouse, through the study of 
the pollen, placed the genus close to Ternstroemia, while Record, through 
anatomical study, suggested its relationship with Euvrya. It is interesting 
to further note that Kurz in his original description stated that “This new 
genus apparently comes near Cleyera or Ternstroemia.’’ In the herbarium 
of the Arnold Arboretum, the genus is listed 10 A, immediately following 
Ternstroemia and preceding Adinandra, Eurya, and Clevera. 

Because of the dichasial cyme, the low number of stamens (ca. 10) 
with pilose anthers and enlarged filaments, it may be advisable to sepa- 
rate the genus from its closest relatives by the designation of a new 
subtribe, Sladeniinae. 

This would place the genus in the tribe Ternstroemieae between the two 
subtribes Ternstroemiinae and Adinandrinae. In the Adinandrinae are 
found Adinandra and Cleyera, both with pilose anthers and Visnea with 
a reduced number of stamens. 

Gilg and Werdermann designated a subfamily Sladenioideae and a tribe 
Sladenieae for the single genus in the family Actinidiaceae. However, at 
the same time they designated a subfamily and tribe for each of the four 
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genera in the family! Either of these designations is too distinctive for 
Sladenia in the Theaceae and would not fit well in the classification as 
designated by Melchior in his treatment of the Theaceae, a classification 
of which I wholeheartedly approve. 


Sladenia Kurz in Jour. Bot. 11: 194. 1873: For. Fl. Brit. Burma 1: 
100. 1877. — Dyer in Hooker f. FI. Brit. India 1: 281. 1874. — Gilg 
in Nat. Pflanzenfam. III. 6: 128. 1893, sub Dilleniaceae. — Hallier 
f. in Beih. Bot. Centralbl. 39(2): 137. 1923, sub Linaceae. — Gilg 
& Werdermann in Nat. Pflanzenfam. ed. 2, 21: 46. 1925, sub 
Actimidiaceae. — Metcalfe & Chalk, Anat. Dicot. 1: 188. 1950. 

TYPE spEciIES: Sladenia celastrifolia Kurz. 

Sepals 5, imbricate, persistent, scarious. Petals 5, elliptic-oblong, con- 
nate at the base. Stamens 10 (rarely 11-13), uniseriate; filaments short, 
thickened at base, constricted and introrsely flexed at the apex; anthers 
introrse, basifixed, lanceolate, pilose, bifid at apex, sagittate at the base; 
pollen grains uniform, tricolpate. Ovary superior, conical, 3-celled, taper- 
ing at apex into elongated style lightly three-parted at the apex; ovules 2 
to each cell, pendulous, anatropous. Fruit indehiscent ? capsule, 3-celled, 
exocarp chartaceous, endocarp crustaceous. Seeds 2 to each cell, sus- 
pended from apex, elongated subtriangular when fresh, irregularly winged 
when dry; testa transparent, finely reticulate; embryo elongated; endo- 
sperm lacking. 

Shrubs or trees. Leaves alternate, exstipulate, subcoriaceous. Inflo- 
rescence axillary, dichasial cymes. 


In the above generic description it will be noted that the fruit has been 
recorded as indehiscent, followed with a question mark. In all the fruit 
examined during this study none was seen that was dehiscent, hence one 
would assume the fruit to be indehiscent. However, Gilg and Werder- 
mann refer to the fruit of Sladenia in their treatment of the Actinidiaceae 
as splitting along the septa into three cocci. I found in making sections 
of the fruit that there was a tendency for the fruit to split very easily 
along the septa, hence my caution in designating the fruit as indehiscent. 
Furthermore, some of the largest fruits found (Y# 18153) were recorded 
as “capsule green, young,” which may signify that even up to the present 
time no truly mature fruit has been seen. 

Sladenia celastrifolia Kurz in Jour. Bot. 11: 194, ¢. 133, f. 7. 1873; 
For. Fl. Brit. India 1: 281. 1874.— Dyer in Hooker f. Fl. Brit. 
India 1: 281. 1874. — Sprague in Hooker’s Icon. 31: ¢. 3026. 1915. 
—Craib, Fl. Siam. Enum. 1: 126. 1925. — Kobuski in Brittonia 4: 
118. 1941. 

Shrub or small tree up to 18 m. high; branchlets terete, glabrous, occa- 
sionally somewhat angled and pubescent at apex of young growth. Leaves 
subcoriaceous, ovate to elliptic-oblong 5—12(—15) cm, long, 2-4.5(—5.3) 
cm. wide, acuminate at the apex, cuneate at the base, glabrous on both 
surfaces (rarely lightly pubescent on midrib of under surface), the mar- 
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gin serrate, the midrib plane on the upper surface, somewhat canaliculate 
toward the base, elevated below, the lateral veins conspicuous on both 
surfaces, 6-8 pairs, rising obliquely from the midrib, anastomosing near 
the margin, the petiole 7-10 mm. long. Inflorescence axillary, dichasial 
cyme, 2—4-forked, the flowers articulate; peduncle lightly pubescent, ca. 
10 mm. long, the branches and pedicels of the inflorescence ca. 5 mm. 
long, the terminal or ultimate flowers subsessile or with pedicel 1-2 mm. 
long. Sepals 5, imbricate, glabrous, unequal, elliptic-oblong, ca. 4.5—5 mm. 
long, 1.7-2.5 mm. wide, somewhat rounded at the apex, scarious, some- 
what thickened in the center, ciliate. Petals 5, unequal, 4.5-6 mm. long, 
2-3 mm. wide, lightly connate at the base, obovate-oblong, rounded at 
the apex. Stamens usually 10, occasionally 11-13, uniseriate, lightly ad- 
nate to the base of the petals; filaments short, ca. 1.5 mm. long and 
0.7-0.8 mm. diameter, rounded and thickened at the base, constricted 
and introrsely flexed at the apex, glabrous; anthers introrse, lanceolate, 
ca. 2 mm. long, pilose, bifid at the apex, sagittate at the base, dehiscing 
by apical pores. Pistil conical, ca. 4 mm. long, vertically striate; ovary 
ovoid, glabrous, 3-celled, tapering at the apex into a 3-parted style, the 
cells with two pendulous elongated ovules attached at the apex. Fruit 
indehiscent ? capsule, grayish, glabrous, flask-shaped tapering from a 
globular lower portion into an elongated beak, 7-8 mm. long, vertically 
striate, 3-celled, each cell 2-seeded; the exocarp chartaceous, reddish on 
the inside, the endocarp crustaceous light gray or white. Seeds freely 
pendent from the apex of the cell by thin membrane, elongate, ca. 3 mm. 
long, the testa thin, transparent and finely reticulate, when dry appearing 
3-winged, when fresh swollen and apparently triangular, the embryo long, 
endosperm lacking. 

DISTRIBUTION: China (Yunnan), Burma and Siam. 

CHINA: Yunnan: Szemao, W. Mts., alt. 5000 ft., Ad. Henry 11884, 
11884 A (tree 15-40 ft. with white flowers) ; E. Mts., alt. 4500 ft., 4. Henry 
11884B (tree 30 ft.).— Between Kuan ni and Enlo, edge of forest on bank 
of Black River, alt. 3500 ft., J. F. Rock 2955, March 27, 1922 (tree 40 ft.).— 
Shweli watershed between Tengyneh and Lungling, J. F. Rock 7191, Oct.- 
Nov. 1922 (shrub 15-20 ft.).— Mienning, north of city among forest in 
valley, alt. 1700 m., T. T. Yii 18183, Nov. 3, 1938 (shrub or small tree 15 ft.; 
capsule green, young).-—— Fo-hai, thickets, alt. 1540 m., C. W. Wang 74171, 
74238, 74503, 77134, May 1936 (10-15 ft. high with white flowers).— Lan- 
Tsang-Hsien, in mixed woods, alt. 1800 m., C. W. Wang 76656, May 1936 
(fls. white).— Maan-tsing, Sheau-meng-yeang, Luh-shuen-Hsien, in thickets, 
alt. 1000 m., C. W. Wang 81148.—In open thickets in side valieys of the 
western flank of the Tali Range, lat. 25°40’, alt. 9-10000 ft., G. Forrest 11653. 
Sept. 1913.— Precise locality lacking, G. Forrest 15530. 

BURMA: Ngawchang Valley, in forest, common in gullies, F. Kingdon 
Ward 104 (Vernay-Cutting Exped.), Dec. 12, 1938. — Kang-fing, Ngaw- 
chang Valley, north of Htawgaw, common in subtropical evergreen hill forest, 
in riverbed, alt. 4000 ft., F. Kingdon Ward 172 (Vernay-Cutting Exped.), 
Dec. 28, 1938.— Gaungyi, F. A. Dickason 5848, Aug. 5, 1933. 
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As mentioned earlier in this study, Dr. Wodehouse kindly furnished a 
technical description of the pollen. This description is quoted below, 
along with Dr. Wodehouse’s interesting comments: 

“Pollen grains uniform, broadly ellipsoidal, 15.4 Xx 17.1; tricolpate, 
with furrows long and tapering to pointed ends, without internal thicken- 
ings, their membranes minutely flecked, without a well defined pore but 
more or less bulging in the center; exine moderately thick, smooth or 
faintly and finely granular; intine thin, slightly thickened beneath the 
_ furrows. 

“This grain almost exactly matches that of Ternstroemia granulata Kr. 
& Urb., differing principally in the smoother texture of its exine. It is also 
similar to those of Ochnaceae, being almost exactly matched by that of 
Neckia serrata. It is similar to those of Flacourtiaceae but can be dis- 
tinguished by its lack of the internal thickenings along the furrow margins, 
which characterize the grains of the latter family, a character which is 
found to be more significant than its inconspicuousness in appearance 
would suggest. 

“Tt is rather interesting that when I first got your pollen sample I 
attempted to key it out, using the key in my book and the one in the 
Torrey Bulletin referred to above; the pollen ran right out to Theaceae. 
I rejected this answer because I did not know that the Theaceae could 
have anthers opening by apical pores, and I knew that my pollen records 
were far from complete, with many unfilled gaps where this specimen 
might very well belong. I believe that if my records had been complete, 
the pollen would have told at once that the specimen belonged either to the 
Theaceae or Ochnaceae — the grains of the two are essentially the same.” 
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EXPLANATION-OF PLATE 


Sladenia celastrifolia Kurz. All figures except habit sketch enlarged. The 
drawing of the pollen grain is highly magnified and has been contributed by 
Dr. R. P. Wodehouse. 

Fic. 1. Habit. Fic. 2. Open flower. Fics. 3-5. Stamens. Fics. 6-8. 
Ovary. Fic. 9. Pollen grain. Fic. 10. Seed (habit and cross-section). 
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ON THE IDENTITY OF THE GENUS BARANDA LLANOS 
E. D. MeErriLr 


In 1857, Farner LLANos, who attempted without much success to 
carry on the botanical work of Father Blanco who had died in Manila in 
1845, very inadequately described the new genus Baranda.* His material 
was from forests near Angat, Bulacan Province, Luzon. F.-Villar in 
1880, without discussion, unhesitatingly reduced the genus to Barringtonia 
Forst., and the species to the extra-Philippine B. macrostachys Kurz. This 
disposition of the genus was accepted by the authors of Index Kewensis. 

In 1918 when I first considered the genus, Sp. Blancoanae 382. 1918, 
and again, Enum. 3: 143. 1923, I could not determine its status from the 
very meager description, and in 1923 left it as a genus of doubtful status 
at the end of the Lecythidaceae. The original very inadequate descrip- 
tion is as follows: 

“Baranda Angatensis. Arbor foliis ad extremitatem confertis, cuneatis, 
integerrimis, glaucis, glabris. Flores ad apices trunci orti, racemosi. 
Calyx 5-fidus laciniis rotundatis. Stam - - -. Stylus 1. Germen - - -. 
Nux minima, magnitudine pisi (an matura grandior?) exangulata, 2-3 
loculares. Seminibus - - - Nominavi ad memoriam cl. lithologi D. Isidori 
de Baranda, qui in Philippinis minarum inspector fuit.” 

In the meantime, however, Hallier, Beih. Bot. Centralbl. 39(2): 94. 
1921, in continuation of his discussion of his correct reduction of Surin- 
garia Pierre to Symplocos Jacq., had correctly reduced Baranda Llanos 
to Symplocos Jacq., as he stated the case: “Baranda angatensis Llanos 
(Walder bei Angat; Llanos in Herb. Lugd.-Bat.) im Kew-index gleichen- 
falls zu Barringtonia statt zu Symplocos ((oblongifolia) Vidal!) gebrachte 
worde.” This reduction, obscurely published in the course of a long 
discussion, which was rather characteristic of Hallier’s presentation of 
often important conclusions, escaped my attention entirely; but Knuth, 
in his monographic treatment of the Barringtoniaceae, Pflanzenreich 
105(IV. 219): 73. 1939, noted it. He correctly eliminated Baranda 
Llanos from the Barringtoniaceae, making it a synonym of Symplocos Jacq. 
as Hallier had correctly concluded. 

In August, 1950, in examining various types of Malaysian species in 
the Rijksherbarium, Leiden, I noted this Llanos specimen. It was col- 
lected in forests near Angat in May, 1854, and was sent to Blume by 
Llanos, apparently in order to secure an expression of opinion regarding 
the proposed new genus. The specimen is with immature fruits. The 
short and very incomplete description is somewhat misleading. Thus the 
“flores ad species truncti orti” really refers to the spikes (not racemes) 


*Mem. Acad. Cienc. Madr. III. 2: 502. 1857; F.-Vill. & Naves in Blanco, FI. Filip. 


ed. 3, 4(1): 102. 1880. 
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being arranged along the ultimate branchlets below the leaves. No data 
were given by Llanos as to whether the leaves were alternate or opposite, 
and the petals and stamens were unknown to him; neither did he indicate 
whether the ovary was superior or inferior. The descriptive phrase 
“foliis - - - cuneatis” applies only to the base of the leaves. 

It is well known that Llanos did send some Philippine botanical material 
to the De Candolle herbarium in Geneva; but this is the first case of 
record where he sent material to the Rijksherbarium in Leiden. Inci- 
dentally it is apparent that Blanco also sent some material to Blume in 
Leiden, although probably not much. The only Blanco specimen that I 
noted in the Rijksherbarium is a single specimen (actually a single 
detached leaf) of Ficus glomerata Blanco (non Roxb.) = Ficus mina- 
hassae Miq. 

Thus it is that the generic name Baranda Llanos (1757) is a synonym 
of Symplocos Jacq. (1760). The synonymy of the species, as at present 
understood is: 


Symplocos polyandra (Blanco) Brand, Pflanzenr. 6(IV. 242): 36. 1901, 
quoad syn. Blanco, excl. descr.; Merr. Sp. Blancoanae 304. 1918, 
Enum. 3: 301, 1923. 

Guettarda polyandra Blanco, FI. Filip. ed. 2, 500. 1845. 

Carlea oblongifolia Presl, Epim. 217. 1851. 

Symplocos oblongifolia Rolfe, Jour. Bot. 23: 214. 1885; Brand, Pflanzenr. 
6(IV. 242): 55. 1901. 

Baranda angatensis Llanos, Mem. Acad. Cienc. Madr. III. 2: 502. 1857; 
F.-Vill. & Naves in Blanco, Fl. Filip. ed. 3, 4(1): 102. 1880; Merr. Sp. 
Blancoanae 382. 1918. 

Barringtonia macrostachya sensu F.-Vill. Novis. App. Fl. Filip. 87. 1880, 
non Kurz. 

This is a very characteristic and widely distributed Philippine species, 
represented by numerous collections. It extends from central Luzon to 
Palawan and Mindanao, and also occurs in Borneo. The Bornean 
Symplocos superba Brand, of which I have not seen the type, should be 
compared with this species. For the benefit of those who are tempted to 
subdivide Symplocos Jacq., Baranda Llanos (1857) is generically identical 
with Carlea Pres] (1851). 

Perhaps a word is in order regarding the application of the name 
Symplocos polyandra (Blanco) Brand to this strongly marked species. 
The type of Guwettarda polyandra Blanco was from the same locality as 
the type of Baranda angatensis Llanos (Angat, Bulacan Province, Luzon), 
and Bur. Sci. 34206 Ramos & Edano is a topotype of both. Blanco’s 
description is distinctly definite and can apply to no other known species 
in any group of plants; he was merely misled by the inferior ovary, did 
not note that the distinctly crowded leaves were alternate, and placed his 
new species in Guettarda because of its numerous stamens and inferior 
ovary: “He colocado estos arboles con la Guettarda, sin embargo del 
numero de los estambres.” Of the Guettarda species that he recognized 
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G. vermicularis Blanco is correctly placed as to the genus, but that species 
is a synonym of G. speciosa Linn., G. jasminiflora Blanco = G. speciosa 
Blanco is Alangium chinense (Lour.) Rehd., of the Alangiaceae, and G. 
polyandra Blanco is the Symplocos under consideration. Thus within the 
concept of a single genus Blanco included representatives of three different 
families of plants, the Rubiaceae, the Alangiaceae, and the Symplocaceae. 

Brand was misled by Vidal’s erroneous identification of certain of the 
latter’s collections, the basis of Symplocos villarii Vidal, as possibly repre- 
senting Blanco’s species. While he accepted Blanco’s specific name as 
“Symplocos polyandra (Blanco?) Brand,” he states: “Descriptio a cl. 
Blanco data minime cum speciminibus visis congruit; sed nescio an Cl. 
Vidal specimen originarium cl. Blanco viderit.” No Blanco type is extant, 
and Vidal merely referred Guettarda polyandra Blanco to Symplocos 
villarti Vidal, with expressed doubt, inclyding it as a synonym of S. villarii 
Vid. thus: “Guettarda polyandra Blanco 2 a. ed. 500 ? (hojas enteras),” 
Rev. Pl. Vasc. Filip. 178. 1886. Brand’s description applies to the entirely 
different Symplocos villarii Vidal (S. pseudospicata Vidal). 

As the actual type of Baranda angatensis Llanos is extant, and as Blanco 
preserved no specimens to represent his Guettarda polyandra, I propose 
the Angat collection Bur. Sci. 34206 Ramos & Edano in the herbarium of 
the Arnold Arboretum, duplicates of which will be found in various other 
herbaria, as a neotype of Guettarda polyandra Blanco. As noted above 

-it is a topotype of Blanco’s species and also a topotype of Baranda 
angatensis Llanos. 
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THE ARNOLD ARBORETUM DURING THE FISCAL YEAR 
ENDED JUNE 30, 1951 


Tur ARBORETUM GROUNDS have been well cared for during the past 
year, and in spite of several dry summers most of the collections are in 
excellent condition. Chemical weed killers have been used to control 
Poison Ivy and other weed plants. The continued use of the “blitzer” 
has kept the grass under control and has greatly improved the appearance 
of the grounds. The mist blower has permitted better control of insect 
pests and plant diseases, although “fire blight” was prevalent in some of the 
apples and pears for the first time in many years. 

During the year we received 640 species and varieties of trees and 
shrubs including about 200 requested from American nurserymen. These 
new acquisitions are tested in nurseries at the Case estate and the better 
ones moved to the Arboretum. One hundred and fifty different kinds of 
trees and shrubs were added to the Arboretum collections. 

Dr. Wyman spent three months in Europe during the spring of 1951, 
visiting nurseries, estates, and botanical gardens. He found over 600 
varieties of woody plants not readily obtained in this country. These will 
be tested for hardiness next year in our nurseries. Every attempt is 
being made to make our collection as complete as possible. 

More of the propagating work is being done at the Case estates. More 
than 800 hybrid seedlings were planted in the nurseries for final testing. 
Much of the experimental work of the Bussey Institute, the Cabot Foun- 
dation, and the Division of Landscape Architecture is being carried on 
at the Case estate. 

The photographic records were continued on a large scale, using both 
black and white pictures and color transparencies. Dr. Wyman took 866 
kodachromes and 750 black and white photographs while in Europe. 

The usual numbers of Arnoldia have been published, and some of them 
have been reprinted in other journals. Other popular articles have been 
published by various members of the staff. The spring Field Class was 
attended by forty people, and the annual Horticultural Field Day attracted 
a hundred and twenty-five horticulturists. We have had many visitors, 
many of them from abroad, during the spring and summer months. 

Mr. Fillmore has sent 264 shipments of plant material, including 948 
species and varieties, to cooperating institutions in twenty countries. A 
total of 13,108 plants were propagated. At the suggestion of Mr. Fordham 
the accession records have been simplified and revised. During the year 
Mr. Roger Coggeshall joined the staff as Assistant Propagator. 

Mr. Fillmore is continuing his experimental work on propagation. Mr. 
Lipp for many years was able to obtain good germination of seeds which 
normally germinate with difficulty by exposing them to sunlight — a 
method recently confirmed by a Finnish forester. 
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The tetraploid Forsythia produced at the Arboretum was awarded the 
Lindley Silver Medal of the Royal Horticultural Society. The triploids 
recently developed are even better than the tetraploid. Triploid apples 
obtained by crossing tetraploid Malus Sargenti with various diploid orna- 
mental crabs have resulted in some very attractive new hybrids. A 
tetraploid Magnolia produced nearly ten years ago has unusually large 
flowers and leaves, and one of the hybrid magnolias has attracted consid- 
erable attention. 

The use of tree lilacs for root stocks of common lilacs and the use of 
Prunus tomentosa as a root stock for Prunus triloba have now been tested 
for five years and appear to be entirely compatible. The tree forms pro- 
duced by these root stocks are most attractive. 


Comparative Morphology. — Professor Bailey has continued his in- 
vestigations of the comparative morphology of the dicotyledons, devoting 
particular attention to the vasculature of seedlings and of leaves. Methods 
have been developed for clearing entire seedlings and young vegetative 
shoots which clearly reveal successive stages in the development of the 
tracheary tissue. Much time and effort have been devoted during the year 
to improving the condition of the wood and slide collections. The cata- 
loguing of accessions has been completed. 


The Herbarium. — During the year 9418 mounted specimens were 
added to the herbarium, which now numbers 663,972 sheets. A total of 
16,255 specimens were received, of which 233 were sent for identification, 
5072 were obtained by purchase or subsidy, and 8498 came as exchange. Of 
this total only 1108 were American, 432 were European, and 351 were 
African plants. Most of the specimens received represent the flora of 
Asia (8304) and that of Australia and the Pacific Islands (6030). Among 
the accessions of particular interest may be mentioned 2713 specimens 
from the East Indies received from the Herbarium Bogoriense, Java, 2314 
plants of Central Asia and Siberia from the Komarov Botanical Institute, 
Leningrad, 2350 specimens from the rain forests of southern Bombay 
State, India, from Father H. Santapau, and 983 specimens froin northern 
Japan sent by Prof. H. Hara, Tokyo. 

A total of 3317 specimens were sent out during the year. Of these 
1677 were transferred to the Gray Herbarium and 462 (all orchids) to the 
Ames Orchid Herbarium. In exchange 1178 sheets were sent out, these 
mainly to foreign institutions. 

From fourteen different institutions the Arboretum had twenty-six 
requests for the loan of its herbarium material. The total specimens 
involved numbered 2513, of which 2068 went to twelve American and 445 
to two foreign institutions. For the use of our staff forty-six lots, totaling 
2116 herbarium specimens, were borrowed. These consisted of 1338 
specimens borrowed from nine American and 778 from five foreign herbaria. 

As a president of the Section on Nomenclature, Dr. Merrill represented 
the Arboretum at the International Botanical Congress in Stockholm 
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during July 1950. Later he worked in herbaria in Holland and England. 
The research of Dr. Johnston was concerned with Asiatic Boraginaceae 
and that of Dr. Kobuski chiefly with Asiatic Theaceae. Dr. Perry studied 
South Pacific Myrtaceae and Urticaceae. Dr. Hu began monographic 
work on Philadelphus. Dr. Albert Steward, first as part-time staff member 
and later as a Guggenheim Fellow, used the herbarium and library in the 
preparation of a Flora of the Lower Yangtse Valley, China. 


The Library. — During the fiscal year ended June 30, 1951 there were 
385 volumes added to the library; these were acquired through purchase, 
exchange, gifts, or binding. The total number of bound volumes on the 
shelves of the library is 47,728. Two hundred and twenty-five pamphlets 
were filed, making a total of 14,867 pamphlets on file. Six hundred and 
fifty-three cards were added to the main catalogue and 5,134 to the Gray 
Herbarium species cards. 

It is evident that some restrictions may have to be put upon loans to 
libraries not in the vicinity of the Arnold Arboretum. Most of the inter- 
library loans are out-going, since we seldom need any books which are 
not available in some of the other Harvard libraries. Our printed catalogue 
makes it easy for others to merely write to the Librarian at the Arnold 
Arboretum for a wanted volume, even though it might be found in a 
library nearer home. Six hundred and fifteen volumes were borrowed or 
loaned. 

Many of the books in the main reading room, those representing the 
floras of the world, have been re-classified and numbered; more re- 
arranging was done to relieve the overcrowding of the shelves — some of 
the seldom used books being shifted to the upper library. 
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Bibliography of the Published Writings of the Staff and Students 
July 1, 1950— June 30, 1951 


Baivey, I. W. & Swamy, B. G. L. The conduplicate carpel of dicotyledons 
and its initial trends of specialization. Am. Jour. Bot. 38: 373-379, 
f. 1-24. 1951. 

Fittmore, Ricuarp H. Autumn propagation. Horticulture 28: 372. 1950. 

Semiautomatic watering devices for propagating benches. Am. 
Nurseryman 93(6): 7-8, 41. 1951. 

Hu, Suriu-yinc. The genus Iex in China, V. Jour. Arnold Arb. 31: 
241-263. 1950. 

Jounston, Ivan M. Studies in the Boraginaceae, XX. Representatives of 
three subfamilies in eastern Asia. Jour. Arnold Arb. 32: 1-26, 99-122. 
1951. 

KoBUSKI, CLARENCE E. Studies in the Theaceae, XX. Notes on the South 
and Central American species of Laplacea. Jour. Arnold Arb. 31: 
405-429. 1950. 

Studies in the Theaceae, XXI. The species of Theaceae indigenous 
to the United States. Jour. Arnold Arb. 32: 123-138. 1951. 

Studies in the Theaceae, XXII. Some new species of Theaceae 
in South America. Jour. Arnold Arb. 32: 152-154. 1951. 

Merritt, E. D. A brief survey of the present status of Bornean botany. 
Webbia 7: 309-324. 1950. 

Merritt Lyndon Fernald (1873-1950). Yearbook Am. Philos. 
Soc. 1950: 287-295. 1951. 
Notes on Elaeocarpus Linnaeus. Jour. Arnold Arb. 32: 157-200. 
Lost. 
On certain nomenclatural errors in the Euphorbiaceae. Jour. 
Arnold Arb. 32: 79-81. 1951. 
On the synonymy of Jossinia reinwardtiana (Blume) Blume. 
Jour. Arnold Arb. 31: 329-333. 1950. 
Tatea F. Mueller (Pygmaeopremna Merrill) and Premna Linnaeus. 
Jour. Arnold Arb. 32: 73-78. 1951. 
Unlisted technical plant names in the published works of L. Oken 
(1841) and J. S. Pres! (1846). Jour. Arnold Arb. 31: 264-287. 1950. 

Money, Lruiian L., Battey, I. W. & Swamy, B. G. L. The morphology 
and relationships of the Monimiaceae. Jour. Arnold Arb. 31: 372-404, 
pl. 1-4. 1950. 

Perry, Lity M. Notes on some Myrtaceae of Fiji. Jour. Arnold Arb. 3 
350-371. 1950. 

Sax, Kart. The Arnold Arboretum during the fiscal year ended June 30, 
1950. Jour. Arnold Arb. 31: 430-434. 1950. 

Biological resources as a factor in international understanding. 
Scientific Monthly 72: 300-305. 1951. 

Can the earth feed its millions? United Nations World 5: 22-25. 
1951. 

The cytological effects of low-intensity radiation. Science 112: 
332-333. 1950. 

Dwarf trees. Arnoldia 10: 73-79, pl. 16. 1950. 
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Sax, Kart. Food resources and population growth. Bull. Atomic Scientists 
7: 105-107. 1951. 
Oakes Ames, 1874-1950. Jour. Arnold Arb. 31: 335-349, port. 
1950. 
Rootstocks for lilacs. Arnoldia 10: 57-60, pl. 14. 1950. 
ScCHWARTEN, LAzELLA. Index to American botanical literature. Bull. Torrey 
Bot. Club 77: 312-322; 412-421; 518-528. 1950. 78: 90-101; 175-181; 
279-288. 1951. 
Verpoorn, Frans. The Chronica Botanica Library and Archives. Arch. 
Int. d’Hist. des Sciences 3: 785-787. 1950. 
The future of exotic cryptogamic botany. -The Bryologist 53: 
1-9, 1950. 
————— International Union of Biological Sciences, Botanical Section. 
Leaflet 2. 2 pp. 1950. 
International Union of Biological Sciences, Botanical Section. 
Leaflet 3 (Organization and Aims). 2 pp. 1950. 
Problems of Botanical Historiography. Arch. Int. d’Hist. des 
Sciences 4: 448-457. 1951. 
Seventh International Botanical Congress. O.S.R. News 2: 
154-155. 1950. 
Wyman, Donatp. Air-layering made easy. Flower Grower 38: 30. 1951. 
The better plant materials. Landscape Architecture (Pub. by Dept. 
Landscape Arch., Harvard Univ.) 19-21. 1951. 
Colored foliage shrubs. Horticulture 28: 377, 385. 1950. 
Flowering shrubs in their sequence of bloom. Plants & Gardens 
7: 50-54, 1951. 
Forty-five of the best shrubs for Massachusetts gardens. Arnoldia 
il: 1-20. 1951. 
Fruiting habits of certain ornamental plants. Arnoldia 10: 81-85. 
1950. 
A hedge is as good as the material it’s made of. House & Garden 
98(3): 118, 119, 181, 183-185. 1950. 
Killing woody plants with chemicals. Arnoldia 10: 61-71. 1950. 
The Larz Anderson collection of Japanese dwarf trees. Arnoldia 
11: 29-35. 1951. 
Metasequoia brought up-to-date. Arnoldia 11: 25-28. 1951. 
——— New ground cover display plots at the Arnold Arboretum. 
Arnoldia 11: 21-24. 1951. 
Other shrubs not to be overlooked. Plants & Gardens 7: 59-63. 
1951. 
Shrubs and vines, their care and maintenance. Garden Journal 1: 
10-12. 1951. 
Shrubs of interest during two seasons of the year. Plants & 
Gardens 7: 18-23. 1951. 
Smaller street trees needed. Arnoldia 11: 41-48. 1951. 
Some shrubs for at least two seasons of beauty: Arnoldia ll: 
37-38, pl. 11. 1951. 
Spent hops as a mulch. Plants & Gardens 6: 207. 1950. 
Two season trees. Horticulture 28: 338. 1950. 


Karu SAX, 
Director 
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Acronychia, 242 

— albiflora, 246 

— boweriana, 246 

— diversifolia, 247 

— heterophylla, 247, 250 

—niueana, 245 

— petiolaris, 243 

— retusa, 245 

— richii, 244 

—sp., 246 

Actinodaphne multiflora, 57 

Alcea Floridana alatis, 125 

Alo alo, 247 

Alsodeia fasciculata, 81 

Antheéischima, 124 

Apium tenuifolium, 66 

Arbor rediviva, Eyparehu, 176 

Archboldianae, XX, Plantae Papuanae, 
369 

Argusia, 118 

Argyreia arborea, 8 

Arnold Arboretum during the Fiscal Year 
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Ayparia crenata, 176 

Baranda Llanos, On the Identity of the 
Genus, 409 

Baranda angatensis, 409, 410 

Barringtonia macrostachya, 410 
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Blackburnia pinnata, 227 

Boenninghausenia albiflora brevipes, 392 

— brevipes, 392 

— schizocarpa, 391 

— sessilicarpa, 392 

Boraginaceae, XX. Representatives of 
Three Subfamilies in Eastern Asia, 
Studies in the, 1, 99 

Boraginaceae, XXI. Sino-Indian Species 
of Onosma, Studies in the, 201, 344 

Boraginaceae subfam. Cordioideae, 1 

— — Ehretioideae, 1 

— — Heliotropioideae, 2 

Bucunorz, Joun T. & Netra E. Gray. 
A Taxonomic Revision of Podocarpus. 
V. The South Pacific Species of Podo- 
carpus: Section Stachycarpus, 82 

Bucuuoirz, Joun T. & Nerra E. Gray. 
A Taxonomic Revision of Podocarpus. 


VI. The South Pacific Species of Podo- 
carpus: Section Sundacarpus, 93 

Buwatpa, P. Notes on New Guinea Um- 
belliferae, 59 

Carlea oblongifolia, 410 

Carmona, 16 

— heterophylla, 16, 17 

— microphylla, 17 

— retusa, 17 

— viminea, 15 

Carria, 124 

Casearia, 80 

— solida, 81 

— trivalvis, 81 

— zschokkei, 81 

Cassytha filiformis, 57 

Cavanilla, 132 

— florida, 136 

Celastrus verticillatus, 330 

Centella asiatica, 61 

CHEO, SHUH-yYUEN & JoHN R. REEDER. 
Notes on Xanthoxylum & Fagara in 
China, 67 

China, I, Notes on the Flora of, 390 

Cinnamomum, 28 

—camphoratum fitiana, 32 

— Degeneri, 33 

— elegans, 37 

— fitianum, 32 

— leptopus, 31 

— pallidum, 30 

— pedatinervium, 29, 31, 32 

— rigidum, 32 

Clerodendron cyrtophyllum, 11 

Cnidium tenuifolium, 66 

Coldenia, 12 

— procumbens, 12, 13 

Cordia, 2 

— Brownii, 8 

—campanulata, 3 

— cochinchinensis, 11 

— crenata, 8 

—— dichotoma, 8 

— dubiosa, 163 

—furcans, 5 

— hexandra, 4 

— indica, 8 

— ixiocarpa, 8 

— Kanehirai, 5 

— Loureiri, 3 ' 
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Cordia Lowriana, 8 Ehretia Dicksoni japonica, 99 

—muluccana, 4 — — liukiuensis, 99 

= orientalis, 3 —— — tilioides, 101 

— retusa, 17 — — velutina, 99 

— Rumphii, 4 — Dunniana, 104 

— sinensis, 11 —formosana, 103 

— spinescens, 12 — glaucescens, 105 

— suaveolens, 8 — hainanensis, 108 

— subcordata, 3 — Hanceana, 106 

—thyrsiflora, 21 — heterophylla, 17 

— venosa, l1 —kantonensis, 21 

Craspedum tectorium, 189 — laevis, 107 

Cryptocarya, 33 — — platyphylla, 107 

— barbellata, 38 — longiflora, 105 

— constricta, 37 — macrophylla, 99, 100 

— Degeneri, 36 — -— tomentosa, 99 

— elegans, 37 — microphylla, 17 

— fusca, 35 — ovalifolia, 21 

— Hornei, 36 — pilosula, 24 

— lancifolia, 34 —polyantha, 24 

— parinarioides, 39 -— pyrifolia, 23 

—turbinata, 35 — resinosa, 103 

— Turrilliana, 37 — serrata, 21, 23 

Cupressus hodginsii, 390 — — obovata, 21 

Dacrydium Mai, 84 — taiwaniana, 21 

— Mayi, 84 —thyrsiflora, 21 

—taxifolium, 84 — — latifolia, 21 

DapsweLL, H. E. & H. D. Incte. Wood —tinifolia, 19 
Anatomy in the Genus Eucalyptopsis — Tsangii, 104 
White, 150 —— viminea, 15 

Dicera craspedum, 189 — volubilis, 104 

Dipterospermum, 124 Elaeocarpus Linnaeus, Notes on, 157 

Drypetes deplanchei, 199 Elaeocarpus acmosepalus, 173 

Echinocarpus arfakensis, 191 — acrantherus, 173 

Ehretia, 19 —adenophyllus, 194 

— acuminata, 21 -—aemulus, 193 

——-grandifolia, 21 — albiflorus, 192 

——  obovata, 21 —angustipes, 174 

—-— pilosula, 24 —argenteus, 162 

——polyantha, 24 —atrescens, 174 

—— pyrifolia, 23 — augustus, 178 

—— serrata, 23 _  —baramensis, 175 

— Argyi, 21 —barbulatus, 184 

— aspera, 19 — beccarii, 174, 179 

—asperula, 106 — bellus, 166 

— buxifolia, 17 — bojeri, 193 

-—— heterophylla, 17 — borneensis, 181 

—-—latisepala, 17 — brachyandrus, 174 

—-— microphylla, 17 — brevipes, 175 

— confinis, 103 — brunnescens, 175 

— corylifolia, 24 —canipes, 175 

——cuneata, 15 — celebesianus, 191 

— dentata, 17 —chrysophyllus, 176 

— dichotoma, 109 —-clemensiae, 176 

— Dicksoni, 99 —clementis, 176 


— — glabrescens, 100 — congestifolius, 176 
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Elaeocarpus copalliferus, 199 Elaeocarpus micranthus, 191 
—crenatus, 176 —nmicrophyllus, 185 
— cupreus, 177 — mindanaensis, 187 
— dallasensis, 179 —mindorensis, 167 
—  decandrus, 193 ‘—miquelii, 184 
— decorus, 192 — molloides, 175 
— densiflorus, 192 —moluccanus, 176 
— deplanchei, 199 —monticola, 182 
— dictyophlebius, 177 — multiflorus, 167 
— dinagatensis, 162 — multinervosus, 184 
— dolichobotrys, 178 — multiscissus, 193 
— domatiferus, 178 —nigropunctatus, 184 
— elliptifolius, 179 —nitens, 194 
—euneurus, 179 —-nitidulus, 168 
— fagaceus, 177 — nitidus, 184, 190 
— fairchildi, 179 — nutans, 187 
— ferrugineus, 180 — oblongus, 189, 194 
— fissistipulus, 187 —- obtusus, 183, 184 
— floribundus, 163 — ochraceus, 177 
— fusicarpus, 169 — octantherus, 185 
— gagnepainii, 194 — octopetalus, 107 
— gambir, 187 — ovalifolius, 189. 
— gammillii, 163 — oxyadenius, 174 
— ganitrus, 196 — pachyophrys, 185 
— gigantifolius, 164 — palembanicus, 185 
— glaber, 164, 181 — palimlimensis, 167 
— glandulosus, 194 — parviflorus, 194 
— gracilipes, 184 — parvilimbus, 168 
— grandiflorus, 181, 193 — patens, 193 
— gustaviifolius, 182 — pedunculatus, 168 
— halconensis, 165 — perim-kara, 194 
— hosei, 181 — polycarpus, 184 

' — hullettii, 185 — procerus, 169 
— indochinensis, 194 — punctatus, 200 
— integrifolius, 200 —ramosii, 163 
— integripetalus, 193 —rejangensis, 175 
— jackianus, 180 — robustus, 184, 189 
— kinabaluensis, 182 —rumphii, 176, 186 
— knuthii, 165 - — salicifolius, 186 
— kraengensis, 182 — salomensis, 193 
— lagunensis, 165 — scortechinii, 187 
—lanceolatus, 181 — sericeus, 176 
— lancipetalus, 192 — serratus, 194 
— leptomischus, 185 — sessilis, 165 
—leptopus, 192 — solomonensis, 193 
— leptostachyus, 189 — sphaericus, 196 
— leytensis, 167 — stenophyllus, 186 
— littoralis, 183 — stipularis, 187 
— longifolius fusiformis, 187 — submonoceras, 187 
— luridus, 185 — subpuberus, 188 
— macrocarpus, 190 — tectorius, 189 
—macrocerus, 183 — teijsmannii, 191 
— magnifolius, 182 — timorensis, 191 
— matangensis, 168 — tomentosus, 187 
— merrillii, 162 — trichopetalus, 169 


— merrittii, +166 — triflorus, 170 
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Elaeocarpus urophyllus, 171 
— valetonii, 188 

— validus, 191 

— verticillatus, 172 

— viscosus, 193 

— zambalensis, 172 
Elatostema angulare, 383 

— Beccarii, 387 

— belense, 374 

— cauliflorum, 384 
—cupulare pedunculatum, 379 
— curvitepalum, 386 

— elegans, 370 

—eludens, 387 

— frutescens majusculum, 371 
— grammicum, 385 
—humile, 378 

—inconstans, 384 

— integrifolium, 377 

— kupeiense, 376 


—macrophyllum majusculum, 371 


—  mafuluense, 385 

— mongiense gracile, 380 
— morobense, 379 

— novo-guineense, 374 
—pauperatum, 384 

— perpusillum, 381 

— platycarpum, 369 

— podophyllum, 380 

— poteriifolium, 380 

— Reiterianum, 377 

— reticulatum, 373 
—retinervium, 371 

— rigidum laxum, 389 
—rudicaule, 376 

— — villiferum, 377 

— salomonense, 373 

— schroeteri, 375 
—-—-angustilimbum, 375 
— serratifolium, 375 

— sesquifolium, 377 
—-—ramosum, 378 

— sinuatum, 383 

—— pedunculatum, 384 
—tricanthum, 379 

— tridens, 382 

— urvilleanum, 375 

— velutinicaule, 377 

— vicinum, 372 

— Weinlandii, 388 

— — eu-Weinlandii, 388 
——— inamoenum, 388 
— — Kochii, 388 

—— yulense, 388 
—whartonense, 381 
Endiandra, 40 


Endiandra elaeocarpa, 42 
— Gillespiei, 42 
—luteola, 45 

— monticola, 44 

— reticulata, 41 

— trichotosa, 43 
—tryphera, 44 
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Eucalyptopsis White, Wood Anatomy in 


the Genus, 150 
Eucalyptopsis, 139 
—papuana, 139 
—sp., 140 
Eugenia pleiopetala, 146 
—salomonica, 141 
Euodia hortensis, 233 
— — simplicifolia, 234 
— longifolia, 234 
— samoensis, 232 


Euphorbiaceae, On Certain Nomencla- 


tural Errors in the, 79 
Evodia, 230 
— capillacea, 235 
— cucullata, 236, 237 
—-— cucullata, 237 
— — robustior, 238 
— drupacea, 236, 240 
— evansensis, 241 
— hortensis, 233 
— — hortensis, 233 
—- — simplicifolia, 234 
—-—typica, 234 
— longifolia, 234 
— lucida, 249 
— odorata, 69 
— roxburghiana, 232, 240 
— samoensis, 232 
——seemanni, 236 
— seemannii, 236 
— vatiana, 247 
— vitiensis, 238 
—-—minor, 240 
— — vitiensis, 240 
Evonymus provicarii, 329 
— Tobira, 309 


Fagara in China, Notes on Xanthoxylum 


&, 67 
Fagara, 227 
— dissita hispida, 69 
— euodia, 233 
— evodia, 233 
— gigantea, 69 
— gillespieana, 228 
—mollis, 69 
—myriantha, 229 
— odorata, 69 
— oxyphylla, 69 
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Fagara pinnata, 227 

— rhetsoides, 69 

— robiginosa, 68 

— vitiensis, 229 

Fijian Species of Lauraceae, The. Studies 
of Pacific Island Plants, VIII, 27 

Fokienia hodginsii, 390 

— kawaii, 390 

— maclurei, 390 

Forsythia Polyploids, 155 

Franklinia, 128 

—alatama, 129 

— alatamaha, 128 

— americana, 129 

Freziera retinervia, 152 

Fua feti’i, 247 

Fua nini’i, 247 

Fua pini, 232 

Ganitrus sphaericus, 196 

Gelonium, 79 

— glandulosum, 80 

—glomerulatum, 80 

— lithoxylon, 80 

— meliocarpum, 80 

— mindanaense, 80 

— philippinense, 80 

— pinatubense, 81 

— procerum, 80 

— pulgarense, 80 

— subglomerulatum, 80 

— tenuifolium, 80 

— trifidum, 80 

Genus Pittosporum in the Sino-Indian 
Region, The, 263, 303 

Gomphandra luzoniensis, 200 

Gordonia, 124 

— Altamaha, 129 

— Franklini, 129 

— franklinia, 129 

— Lasianthus, 124 

— pubescens, 128 

— — subglabra, 129 

— — velutina, 129 

— pyramidalis, 125 

Gowpa, Mart. The Genus Pittosporum 
in the Sino-Indian Region, 263 

Gray, Netra E. & Joun T. BucHHoLz. 
A Taxonomic Revision of Podocarpus. 
V. The South Pacific Species of Podo- 
carpus: Section Stachycarpus, 82 

Gray, Netra E. & Joun T. BUCHHOLZ. 
A Taxonomic Revision of Podocarpus. 
VI. The South Pacific Species of Podo- 
carpus: Section Sundacarpus, 93 

Guettarda polyandra, 410 

Gumira herbacea, 76 
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Heliotropium, 110 

— europaeum, 110 

— formosanum, 114 

— indicum, 111 

— japonicum, 119 

—marifolium, 113 

— ovalifolium, 111 

—strigosum, 112 

Hemicyclia deplanchei, 199 

Hv, Suru-yvinc. Notes on the Flora of 
China, I, 390 

Hype, Berar. Forsythia Polyploids, 155 

Hydrocotyle javanica, 59 

— sibthorpioides, 60 

— vulgaris, 60 

Hypericum Lasianthus, 125 

Tlex chuniana, 397 

— kwangtungensis, 394 

— — pilosissima, 394 

— latifrons, 394 

— -—pilosissima, 394 

— liana, 398 

— miguensis, 396 

— oblata, 395 

— subcrenata, 395 

— yuiana, 396 

Incte, H. D. & H. E. Dapswety. Wood 
Anatomy in the Genus Eucalyptopsis 
White, 150 

Ivi ivi, 36 

Jounston, Ivan M. Studies in the Bora- 
ginaceae, XX. Representatives of Three 
Subfamilies in Eastern Asia, 1, 99 

Jounston, Ivan M. Studies in the Bora- 
ginaceae, X XJ. Sino-Indian Species of 
Onosma, 201 

Kai singa, 243 

Kai tambua, 240, 253 

Kalakalai, 245 

Kalakalalai, 245 

Kalapalai, 245 

Kalinimathou, 33, 35 

Karaua, 35 

Kasinga, 47, 55 

Kaurau, 35 

Kaurivau, 35 

Kosuski, CrarENcE E. Studies in the 
Theaceae, X XI. The Species of Theaceae 
Indigenous to the United States, 123 

Kospuski, CrareENCE E. Studies in the 
Theaceae, XXII. Some New Species of 
Theaceae in South America, 152 


Kosuski, CLarENCE E. Studies in the 
Theaceae, XXIII. The Genus Pelliciera, 
256 

Kopuski, CLARENCE E. Studies in the 


424 JOURNAL OF THE ARNOLD ARBORETUM [VOL. XXXII 


Theaceae, XXIV. The Genus Sladenia, 


403 
Lacathea, 128 
— florida, 129 


Lasianthus pubescens, 129 
— pyramidalis, 125 
Lau usi, 233 


Lauraceae, Studies of Pacific 
Plants, VIII. The Fijian Species of, 27 


Lepidocarya costata, 200 
Liang-ts’a, 394 

Lilindi, 47 

Lilingi, 35 

Linchi lailai, 55 

Lindi; 45,47, 52, 53,95 
Lindi thevuthevu, 38 
Lithospermum chinense, 112 
Litsea, 45 

— Alleniana, 56 

— burckelloides, 53 

— Grayana, 51 

— Hornei, 50 

— Imthurnii, 53 
—magnifolia, 49 

—— samoensis, 50 

— mathuataensis, 56 

— mellifera, 54 

— montana, 52 

— palmatinervia, 48 

— Pickeringii, 47 

— Richii, 51 
—samoensis, 50 

— Seemanni, 50 

— Seemannii, 50 

— vitiana, 52 
Lobophyllum tetrandrum, 13 
Luculia gratissima, 398 
—  yunnanensis, 398 
Lung-li-yeh, 394 
Maharanga bicolor, 365 
—emodi, 361 

— Wallichiana, 364 
Malachodendron, 132 
— monogynum, 136 
—ovatum, 133 

— pentagynum, 133 
—— grandiflorum, 135 
Malawaso, 40 
Mallotonia, 118 
Mangle pifuela, 262 
Mariko, 243 

Matalafi, 247 

Matamo, 247 

Matho, 36 

Mathou, 28, 32, 33, 35 
Mbatho, 32, 35 


Mearnsia ramiflora villosa, 141 

— salomonensis, 142 

Melicope, 248 

— flaviflora, 252 

—homoeophylla, 250 

— lucida, 249 

— robusta, 253 

—tahitensis glabra, 246 

—taveuniensis, 251 

— vaupelii, 245 

Merritt, E. D. Notes on Elaeocarpus 
Linnaeus, 157 

Merritt, E. D. On Certain Nomenclatural 
Errors in the Euphorbiaceae, 79 

Merritt, E. D. On the Identity of the 
Genus Baranda Llanos, 409 

Merritt, E. D. Tatea F. Mueller (Pygma- 
eopremna Merrill) and Premna Lin- 
naeus, 73 

Messerschmidia, 118 

—argentea, 121 

— Arguzia, 119 

— rosmarinifolia, 119 

— sibirica, 118 

— — latifolia, 119 

Messersmidia Argusia, 119 

Metrosideros parviflora, 142 

— salomonensis, 143 

—sp., 143 

Michauxia sessilis, 129 

Michauxiana, 128 

Monocera ferruginea, 180 

— lanceolata, 181 

—macrocera, 183 

Monoceras palembanicum, 185 

—robustum, 184 

Moo ndari, 49 

Morinda brevipes, 399 

— howiana, 400 

— hupehensis, 400 

Myrtaceae from the Moluccas, New 

Guinea, and the Solomon Islands, Some 

Noteworthy, 139 

Nabiasodendron, 124 

Nageia amara, 94 

Ndongotuva, 243 

Ndrautolu, 236, 237, 238, 240, 241, 251 

Nduvundu, 36 

Nduvundu vuvula, 47 

Neggarikalavu, 251 

Neggaringgarikalavu, 238, 240, 243 

Nomenclatural Errors in the Euphor- 

biaceae, On Certain, 79 
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